Next Level Programs of Study

Leaming that works for Indiana

NLPS Review Document
Revision Date: March 24, 2023

The purpose of the NLPS Review Document is to provide instructors, administrators, and other stakeholders the
opportunity to view the 4-course sequence for each Next Level Program of Study in its entirety and find relevant
information about all NLPS courses. Individuals can find course descriptions, the postsecondary courses at lvy
Tech and Vincennes that each NLPS course has been aligned to, and the key competencies for each
postsecondary course.

e Postsecondary courses followed by an * are not available for dual credit.
e Vincennes University postsecondary courses followed by a » are only available for dual credit through an
approved VU Early College program.

CTE funding information, assignment codes, dual credit availability and certification alignment has now been
added where possible. It may still be necessary to use some of the additional resources provided by the Office of
CTE, but we have attempted to consolidate much of the pertinent course information into this resource.

Recent Updates (March 2023):
e Standards have been added for several Introductory and previously existing courses that were posted
elsewhere.
e Criminal Justice — corrections have been made to the postsecondary alignment and dual credit
availability for these courses.
e Business Administration - added the Marketing Fundamentals course as an option.
Aviation Management - added Vincennes University courses back to the postsecondary alignment.
Marketing — added assignment codes to the Strategic Marketing and Digital Marketing courses.
Biotechnology — added course summaries and a draft of competencies.
Water Systems — added course summaries and a draft of competencies.
e Locally Created Concentrator Sequence —the nonstandard courses to operate a locally created CTE
Concentrator program have been added under the CTE section of courses.
e Commercial Driver — courses for the CDL Concentrator sequence have been added.

Next Level Programs of Study (NLPS) Overview

The Governor’s Workforce Cabinet’s Office of Career and Technical Education has fully launched Next Level
Programs of Study (NLPS). This initiative aims to improve the consistency, quality, and intentionality of CTE
instruction across Indiana.

The NLPS course structure serves as the key framework for schools and career centers to deliver the benefits
available through the CTE redesign. The course structure was designed in collaboration with a working group of
high school principals and CTE directors that offer CTE programs through a variety of scheduling options.

A simplified explanation of the course structure is that the 6 credits of content included in the current Level |

course have been divided out into three 2-credit courses: Principles, Concentrator A, and Concentrator B. This
structure was modeled after other popular CTE programs, such as Engineering and Biomedical Sciences. These
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programs begin with a foundational course and gradually increase depth of content and occupational
specificity.

The design provides the flexibility needed to offer the programs of study at a comprehensive high school or a
career center by allowing schools to offer up to six credits in a pathway per school year. This is made possible by
allowing any required pre-requisites to be implemented as co-requisites.

Other benefits of the new NLPS course structure include the following:

e Ability to earn CTE Concentrator Status in one year if participating in a multi-period training program
that allows the student to complete the Principles, Concentrator A, and Concentrator B courses.

e All NLPS follow the same 4-course structure. This creates greater consistency and expectations across all
CTE pathways.

e NLPS more clearly define the courses and credit needed for the Technical Honors Diploma.

e Most advance courses (Concentrator A and Concentrator B courses) are each aligned to 6 college credit
hours. Increasing the number of dual credit opportunities is a point of emphasis in NLPS, but students do
not have to earn dual credits to be a CTE Concentrator.

e The Capstone course includes time for embedded work-based learning experiences.

The other primary resources that will assist with NLPS implementation are the following:

The Master Pathways Document outlines the courses that will are in the Perkins V pathways and along with
the courses that are included in the NLPS. The Master Pathway List provides a side-by-side comparison of
Perkins V pathways with current courses vs. Perkins V pathways with NLPS courses. The document includes all
NLPS pathways available during the 2022-2023 school year.

The Next Level Programs of Study Planning Guide is designed to help schools and career centers take full
advantage of the benefits available with the newly redesigned CTE structure. Included in the planning guide are
the following sections:

e Comparison chart of current CTE system vs. NLPS on several key factors

e Overview of the course structure utilized for NLPS and its benefits

e Rubric to assist schools/career centers with determining what pathways to offer
e Scheduling options for NLPS

e Additional scheduling options and considerations

NLPS FAQ: The Office of CTE continues to update the FAQ document to ensure that it is accurate and relevant.
New or updated questions are highlighted in red. In particular, the FAQ adds some clarification around the
definition of CTE concentrator for Perkins purposes and the C average requirement for Graduation Pathways.
The FAQ remains the best central resource to find information that has been shared in bi-weekly updates or
other places regarding common NLPS questions.

To learn more about the Next Level Programs of Study and to use additional resources please visit the Indiana
Governor’s Workforce Cabinet website.
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https://www.in.gov/gwc/cte/files/Master-Pathways-List_10.26.22.xlsx
https://www.in.gov/gwc/cte/files/NLPS-Planning-Guide_11.5.21.pdf
https://www.in.gov/gwc/cte/files/NLPS-FAQ_4.1.22.pdf
https://www.in.gov/gwc/cte/career-pathways-programs-of-study/
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List of Next Level Programs of Study:

Advanced Manufacturing

Industry 4.0 — Smart Manufacturing (New)
Industrial Automation and Robotics
Industrial Technical Maintenance - Electrical

Industrial Technical Maintenance — Mechanical

Precision Machining

Welding Technology

Agriculture, Food and Natural Resources

Ag Mechanical and Engineering - (formerly Ag Power, Structure and Technology Systems)

Agri-Science - Plants or Animals - (combined Animal, Plant, and Food Products)
Horticulture

Landscaping

Precision Agriculture

Natural Resources

Veterinary Science

Architecture and Construction

Civil Construction

Heavy Equipment Operator

Building and Facilities Maintenance

Construction Trades — Carpentry

Construction Trades — Electrical

Heating, Ventilating and Air Conditioning Technology (HVAC)
Plumbing and Pipefitting (New) - In Progress

Arts, AV Tech and Communications

Digital Design

Fashion and Textiles

Interior Design
Radio and Television

Business Management and Administration, Marketing, and Finance
Business Administration - (formerly E&M Bus Mgmt Focus)

Business Operations and Technology (formerly Admin and Office Mgmt)
Supply Chain and Logistics

Marketing and Sales

Entrepreneurship

Accounting

Banking and Investment

Insurance

CTE and WBL Courses

CTE Foundation Courses

CTE Nonstandard Courses: CTE Pilot, Locally Created CTE Concentrator, CTSO Leadership
Work-Based Learning
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Education and Training

Early Childhood

Education Careers

Health Sciences

Biomedical Sciences and Technology

Emergency Medical Services

Medical Assistant

Pharmacy

Pre-Nursing / Healthcare Specialist (Includes CNA)
Central Service Tech / Surgical Technician

Dental Careers

Exercise Science

Hospitality and Tourism

Culinary Arts — (offers a new Baking and Pastry capstone option)
Hospitality Management

Nutrition Science (formerly Dietetics)

Human Services

Human and Social Services
Cosmetology/Barbering

Information Tech

Cybersecurity
Information Technology Operations

Networking

Software Development

Computer Science

Law, Public Safety, Corrections, and Security

Criminal Justice

Fire and Rescue

Paralegal

STEM

Design Technology (Formerly Mechanical Drafting and Design)

Energy Technology

Engineering
Biotechnology
Electronics and Computer Technology

Water Systems

Transportation, Distribution, and Logistics
Automotive Services

Automotive Collision Repair

Aviation Management (formerly Aviation Flight and Operations)
Commercial Driver

Diesel Services
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Introduction to Advanced Manufacturing and Logistics

Career Cluster

Advanced Manufacturing

Program of Study

NLPS Sequence

Introductory Course

Course Code

4796

Course
Description

Introduction to Advanced Manufacturing and Logistics focuses on manufacturing systems
with an introduction to advanced manufacturing and logistics and their relationship to
society, individuals, and the environment. Students apply the skills and knowledge of using
modern manufacturing processes to obtain resources and change them into industrial
materials, industrial products and consumer products. Students investigate the properties of
engineered materials. Students study six major types of material processes: casting and
molding; forming; separating; conditioning; finishing; and assembling. After gaining a
working knowledge of these materials, students are introduced to advanced manufacturing,
logistics, and business principles that are utilized in today’s advanced manufacturing industry.
Students gain a basic understanding of tooling, electrical skills, operation skills, inventory
principles, MSDS’s, chart and graph reading and MSSC concepts. There is also an emphasis
placed on the flow process principles, material movement, safety, and related business
operations. Students have the opportunity to develop the characteristics employers seek as
well as skills that will help them in future endeavors.

Prereq(s)/Co-
Req(s)

None

Credits

Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course

Funding Introductory
Bulletin 400 e Industrial Arts 7-12, K12
Rules 46-47 ® Industrial Technology K-12

® Industrial Education K-12

e Occupational Specialist I, Il or Il in related course approved for a CTE pathway
Rules 2002 e Technology Education with high school setting

e Workplace Specialist | or Il in related course approved for a CTE pathway
REPA/REPA 3 eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

eWorkplace Specialist | or Il in related course approved for a CTE pathway
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Alignment

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Manufacturing

Core Standard 1

Students evaluate principles of manufacturing to assess their role in manufacturing operations

and processes in logistics.

IML-1.1 Identify the basics of product design

IML-1.2 Explain the concepts of engineering and its importance within manufacturing

IML-1.3 Differentiate between the various types of materials and their applications

IML-1.4 Develop an understanding of product processing and the equipment associated with it
IML-1.5 Explain the significance of quality control within product manufacturing

IML-1.6 Examine the steps and process of product assembly

IML-1.7 Explore the range of technologies available within manufacturing as a whole

IML-1.8 Summarize how materials can be processed using tools and machines

Domain Materials Handling

Core Standard 2

Students examines material handling in warehouses and distribution centers for a clear
understanding of moving a product.

IML-2.1 Discuss material handling, storage, and shipping methods
IML-2.2 Analyze visual design and appearance requirements for packages
IML-2.3 Explain size, weight, and shape requirements for packaging
IML-2.4 Identify material handling and storage equipment

IML-2.5 Discuss layout plans for processing packages

IML-2.6 Identify types of warehouses and distribution centers

Domain Introduction to Logistics

Core Standard 3

Students evaluate the history and fundamentals of logistics to understand its relation to
manufacturing.

IML-3.1 Describe the history and relevance of logistics

IML-3.2 Examine logistic systems used for the transportation of products and services
IML-3.3 Define terms associated with the logistics, planning, and management industries
IML-3.4 Recognize the need for material control planning

IML-3.5 Explore the various options and methods available for shipping/transportation
IML-3.6 Explore value added services to improve quality and efficiency

IML-3.7 Recognize the importance of safety, products, and people
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Domain

Basic Business Principles

Core Standard 4

Students analyze business principles to make and support manufacturing and logistics
decisions.

IML-4.1 Develop a strong understanding of profits and losses

IML-4.2 Explore the practice of marketing and explain its relevance

IML-4.3 Illustrate the various needs for finance

IML-4.4 Discover accounting practices and explain why they are needed

IML-4.5 Explain why there is a need for operations in logistics

IML-4.6 Discuss and understand business structure within advanced manufacturing and logistics

Domain Advanced Manufacturing

Core Standard 5 Students evaluate advanced manufacturing procedures to improve processes.

IML-5.1 Develop an awareness of process flow principles

IML-5.2 Acquire an understanding of systems

IML-5.3 Compile basic machine operations skills

IML-5.4 Practice essential mechanical skills

IML-5.5 Build an understanding of tooling

IML-5.6 Explore machining within manufacturing industry

IML-5.7 Develop a strong understanding of different assembly processes

IML-5.8 Differentiate between materials

IML-5.9 Acquire basic electrical knowledge and skills

IML-5.10 Establish fundamental pneumatic skills

IML-5.11 Exercise basic skills within hydraulics

IML-5.12 Demonstrate industrial maintenance skills for use in manufacturing

Domain Using Logistics

Core Standard 6 Students apply and adapt skills within the field of logistics too improve operations.

IML-6.1 Explore both macro and global levels of material movement

IML-6.2 Explains the logistics, planning, and management industries at local, state, national, and
international levels

IML-6.3 Explain the importance of production planning and workflow within logistics

IML-6.4 Recognize the need for production control

IML-6.5 Develop an understanding of the principles of inventory

IML-6.6 Explore continuous improvement to increase product quality

IML-6.7 Understand MSDS’s and explain why they are important within industry

IML-6.8 Acquire basic skills of chart and graph reading

IML-6.9 Develop a general understanding of shipping, receiving, and processes

IML-6.10 Establish a global understanding of markets

Domain Safety

Core Standard 7 Students incorporate workplace and tool safety to maintain a safe work environment.

IML-7.1 Identify hazards and apply safety methods for working in manufacturing jobs

IML-7.2 Identify rules and laws designed to promote safety and health in the transportation,
distribution, and logistics environments

IML-7.3 Demonstrate proper use of safety equipment

Domain Career Opportunities

Core Standard 8 Students evaluate the education, training, and certification needed for careers in advanced

manufacturing and logistics.
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IML-8.1 Examine advanced manufacturing and logistics occupations and the roles and responsibilities
of each

IML-8.2 Examine licensing, certification and credentialing requirements at the national, state and local
levels for careers in advanced manufacturing and logistics

IML-8.3 Research local and regional labor market and job growth information

IML-8.4 Identify employers' expectations, appropriate work habits, ethical conduct, legal
responsibilities, and good citizenship skills

IML-8.5 Demonstrate professional standards as required by business and industry

Advanced Manufacturing: Special Topics

Career Cluster Advanced Manufacturing

Program of Study

NLPS Sequence

Course Code 4880

Course Advanced Manufacturing: Special Topics is an extended learning experience designed to

Description address the advancement and specialization of careers within the career cluster through the
provision of a specialized course for a specific workforce need in the school’s region. The
learning experience is at a qualified site, and is designed to give the student the opportunity
to learn and practice technical skills; while working under the direction of the appropriately
licensed professional. Throughout the course, students will focus on learning about
employment opportunities and obtaining the knowledge, skills and attitudes essential for
success in specific occupations. Course standards and curriculum must be tailored to the
specific profession, preparing students to advance in this career field, and where applicable,
provide students with opportunities for certification or dual credit. Participation in a related
CTSO encourages the development of leadership, communication and career related skills,
and opportunities for community service.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 semester course, up to 3 credits per semester, may be offered for successive
semesters up to 12 credits

Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X

Additional Notes Schools must have an approved Nonstandard Course Waiver on file to be eligible for CTE
Funding.

ADDITIONAL COURSE INFO

Funding Pilot

Bulletin 400 e Standard Trade & Industrial: Manufacturing K-12
® Industrial Arts K-12

Rules 46-47 e Standard Trade & Industrial: Engineering or Manufacturing 9-12
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® Industrial Technology K-12
o Industrial Education K-12
e Occupational Specialist I, Il or lll: Manufacturing 9-12

Rules 2002 e CTE: Trade & Industrial: Engineering or Manufacturing
e Workplace Specialist: Engineering or Manufacturing
e Technology Education with high school setting

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
eWorkplace Specialist: Advanced Manufacturing 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES
Competency # Competency

Advanced Career & Technical Education, College Credit: Advanced Manufacturing

Career Cluster Advanced Manufacturing

Program of Study

NLPS Sequence

Course Code 6146

Course Advanced Career and Technical Education, College Credit is a course title covering any CTE
Description advanced course offered for credit by an accredited post-secondary institution through an

adjunct agreement with a secondary school. The intent of this course is to allow students to
earn college credit for courses with content that goes beyond that currently approved for high
school credit. This course may be used for any dual enrollment course, including a joint
program of study involving a postsecondary partnership.

Prereq(s)/Co- None
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Req(s)
Credits Credits: 1 semester course, up to 3 credits per semester, may be offered for successive
semesters up to 12 credits
Counts Toward Counts as a directed elective or elective for all diplomas
Dual Credit Status X (PCL/CTE)
Additional Notes A student should earn at least 3 postsecondary credits for each high school credit. Schools

must have an approved Nonstandard Course Waiver on file to be eligible for CTE Funding.

ADDITIONAL COURSE INFO

Funding Pilot

Bulletin 400 e Standard Trade & Industrial: Manufacturing K-12
e Industrial Arts K-12

Rules 46-47 e Standard Trade & Industrial: Engineering or Manufacturing 9-12
® Industrial Technology K-12

e Industrial Education K-12

e Occupational Specialist I, Il or Ill: Manufacturing 9-12

Rules 2002 e CTE: Trade & Industrial: Engineering or Manufacturing
e Workplace Specialist: Engineering or Manufacturing
® Technology Education with high school setting

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
eWorkplace Specialist: Advanced Manufacturing 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
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Advanced Manufacturing

Industry 4.0 — Smart Manufacturing

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7220 | Principles of 4728 | Robotics Design 7100 | Digital 7222 | Advanced
Industry 4.0 and Innovation Manufacturing Manufacturing -
and Digital Systems Industry 4.0 Capstone
Manufacturing

Principles of Industry 4.0 - Smart Manufacturing

Career Cluster Advanced Manufacturing

Program of Study Industry 4.0 — Smart Manufacturing

NLPS Sequence A

Course Code 7220

Course Principles of Industry 4.0 introduces students to the Industrial Internet of Things (lloT).
Description Students will explore Industry 4.0 technologies such as artificial intelligence (Al), human to

robot collaboration, big data, safety, electrical, sensors, digital integration, fluid power, robot
operation, measurement, CAD, CNC, additive manufacturing, print reading, and technical
mathematics. Students will complete hands-on labs, virtual simulations, projects, and critical
thinking assignments to help prepare for SACA C-101 Certified Industry 4.0 Associate | - Basic
Operations certification exam.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Industrial Arts 7-12, K-12
° Standard Trade & Industrial: Manufacturing K-12
Rules 46-47 ° Industrial Technology K-12
° Industrial Education K-12
° Occupational Specialist I, Il, or lll: Engineering
° Standard Trade & Industrial: Engineering or Manufacturing 9-12
° Occupational Specialist I, Il or lll: Manufacturing 9-12
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Rules 2002 ° Technology Education with high school setting

° CTE: Trade & Industrial: Engineering or Manufacturing

° Workplace Specialist: Engineering or Manufacturing 9-12
REPA/REPA 3 ° Technology Education 5-12

° Workplace Specialist: Engineering 9-12

° Workplace Specialist: Industrial Automation & Robotics

° CTE: Trade & Industrial Engineering or Manufacturing 5-12

° Workplace Specialist: Advanced Manufacturing 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course SMDI 110: Introduction to Industrial Internet of Things
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Credential Integration

Liberal ITCC: MATH 137 Trigonometry with Analytic Geometry, IVYT 11X Student Success
Arts/Sciences
Requirements
Promoted SACA C-101 Certified Industry 4.0 Associate | - Basic Operations
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Industry 4.0

7220.D1.1 Identify the components of the Industrial Internet of Things (lloT).

7220.D1.2 Recognize that lloT is the building block for Smart Manufacturing and Digital Integration.

7220.D1.3 Recognize how equipment monitoring plays a major role in predictive maintenance, lean
manufacturing, and quality.

7220.D1.4 Demonstrate how Industry 4.0 concepts are changing the manufacturing world.

7220.D1.5 Execute basic setup, adjustment & operation of automated machines that may include CNC,
robotics, 3D Printers, laser engraving, etc.

7220.D1.6 Discuss multiple aspects of industrial prints/drawings that are used in manufacturing.

7220.D1.7 Demonstrate an understanding of technical math, US customary, metric system, and
metrology.

7220.D1.8 Recall content pertaining to General Industrial Safety to successfully obtain the OSHA 10 Hour
General Industry Certification.

7220.D1.9 Recall fundamental content to meet/exceed the cut-score for the SACA (Smart Automation
Certification Alliance) C-101 Certified Industry 4.0 Associate - Basic Operations - Silver
Certification.

7220.D1.10 Demonstrate skills to obtain the SACA C-101 Certified Industry 4.0 Associate - Basic Operations
- Gold Certification at a 100% of skill standard.
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Career Cluster Advanced Manufacturing
Program of Study Industry 4.0 — Smart Manufacturing
NLPS Sequence B
Course Code 4728
Course The Robotics Design and Innovation course is designed to introduce students to technology
Description that is revolutionizing modern manufacturing and logistic centers across global markets.

Students will explore careers that are related to the fourth industrial revolution and be
introduced to the emerging technologies that make the manufacturing world ever changing.
These technologies include; mechatronics, CAD/CAM, robots, programmable automation,
cloud technologies, networking, big data and analytics. Students will design a part to be mass
produced using processes such as additive and subtractive manufacturing, while utilizing lean
manufacturing concepts. The course will prepare students for the SACA, C-102 Certified
Industry 4.0 Associate

Prereq(s)/Co- Principles of Industry 4.0 - Smart Manufacturing

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Industrial Arts 7-12, K-12
° Standard Trade & Industrial: Manufacturing K-12
Rules 46-47 ° Industrial Technology K-12
° Industrial Education K-12
° Occupational Specialist I, II, or Ill: Engineering
° Standard Trade & Industrial: Engineering or Manufacturing 9-12
° Occupational Specialist I, Il or lll: Manufacturing 9-12
Rules 2002 ° Technology Education with high school setting
° CTE: Trade & Industrial: Engineering or Manufacturing
° Workplace Specialist: Engineering or Manufacturing 9-12
REPA/REPA 3 Technology Education 5-12

[ J
° Workplace Specialist: Engineering 9-12

° Workplace Specialist: Industrial Automation & Robotics

° CTE: Trade & Industrial Engineering or Manufacturing 5-12
° Workplace Specialist: Advanced Manufacturing 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION
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ITCC Course
Alignment

SMDI 111: Technology in Smart Manufacturing and Digital Integration

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

CT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Integration

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

SACA C-102 Certified Industry 4.0 Associate - Advanced Operations Certification

CONTENT STANDARDS AND COMPETENCIES

Competency

4728.D1.1 Demonstrate safety hazards and application of safe work practices when working with
industrial equipment and hand tools.

4728.D1.2 Communicate an occupation one could expect to obtain, and the skills needed in the fourth
industrial revolution.

4728.D1.3 Differentiate between additive and subtractive manufacturing.

4728.01.4 Execute software at an introductory level for graphical communication.

4728.D1.5 Produce a production part that utilizes advanced manufacturing processes as a team member.

4728.D1.6 Describe how components in modern manufacturing facilities work and communicate with
each other.

4728.D1.7 Create a simple handling tool program using an industrial robot.

4728.D1.8 Recall fundamental content to meet/exceed the cut-score for the SACA (Smart Automation
Certification Alliance) C-102 - Certified Industry 4.0 Associate Il - Advanced Operations - Silver
Certification.

4728.D1.9 Demonstrate skills to obtain the SACA C-102 - Certified Industry 4.0 Associate Il - Advanced
Operations - Gold Certification at a 100% of skill standard.

4728.D1.10 Demonstrate the ability to create and interpret technical documents.

Digital Manufacturing Systems

Career Cluster

Advanced Manufacturing

Program of Study Industry 4.0 — Smart Manufacturing
NLPS Sequence C
Course Code 7100

Course
Description

Smart Manufacturing Systems will deepen students’ technical skills by studying the electrical
system required to support an Industry 4.0 manufacturing system and building on skills
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learned in Principles of Industry 4.0 and Robotics Design and Innovation. Topics include
Industry 4.0 technologies such as data analytics, cyber security, and smart sensors. Students
will work on a 4-6 student team to build a working prototype of an Industry 4.0 system.
Highlights include: Variable Frequency Drives, PLC troubleshooting, Cyber Security, Smart
Sensors, and Smart network communications.

Prereq(s)/Co- Principles of Industry 4.0 - Smart Manufacturing; Robotics Design and Innovation

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Industrial Arts 7-12, K-12
° Standard Trade & Industrial: Manufacturing K-12
Rules 46-47 ° Industrial Technology K-12
° Industrial Education K-12
° Occupational Specialist I, I, or lll: Engineering
° Standard Trade & Industrial: Engineering or Manufacturing 9-12
° Occupational Specialist I, Il or Ill: Manufacturing 9-12
Rules 2002 ° Technology Education with high school setting
° CTE: Trade & Industrial: Engineering or Manufacturing
° Workplace Specialist: Engineering or Manufacturing 9-12
REPA/REPA 3 ° Technology Education 5-12
° Workplace Specialist: Engineering 9-12
° Workplace Specialist: Industrial Automation & Robotics
° CTE: Trade & Industrial Engineering or Manufacturing 5-12
° Workplace Specialist: Advanced Manufacturing 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course SMDI 130: Electrical Systems for Smart Manufacturing; INDT 205: Programmable Automation
Alignment Controls |

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary CT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Credential Integration

Liberal
Arts/Sciences
Requirements
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Promoted SACA C-104 Certified Industry 4.0 Associate - lloT, Networking & Data Analytics Certification
Certifications

CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Electrical System
7100.D1.1 Apply electrical system safety
7100.D1.2 Connect and operate basic electrical circuits
7100.D1.3 Interpret electrical schematics and diagrams
7100.D1.4 Use a digital multimeter (DMM) to make electrical measurements
7100.D1.5 Analyze basic load circuits
7100.D1.6 Test and replace/reset fuses and circuit breakers
7100.D1.7 Connect and operate basic reactive components
7100.D1.8 Analyze basic combination circuits
7100.D1.9 Troubleshoot basic series and parallel electrical circuits
7100.D1.10 Connect and operate single-phase transformer circuits
7100.D1.11 Analyze Inductive Circuits
7100.D1.12 Analyze Capacitive Circuits
Domain lloT, Networking, Data Analytics
7100.D2.1 Optimize overall equipment effectiveness (OEE)
7100.D2.2 Identify and eliminate production bottlenecks
7100.D2.3 Configure and use a cloud-based data acquisition system
7100.D2.4 Identify Industrial Internet of Things (lloT) components
7100.D2.5 Use a keypad to operate an AC variable frequency drive (VFD)
7100.D2.6 View and edit basic VFD parameters
7100.D2.7 Interpret a PLC program that controls 2/3-wire VFD operation
7100.D2.8 Operate and monitor a PLC-controlled VFD
7100.D2.9 Reset a VFD after an error occurs
7100.D2.10 Operate and monitor a PLC system
7100.D2.11 Configure a PLC to PC Ethernet/IP Driver
7100.D2.12 Create and edit a PLC project
7100.D2.13 Use status and diagnostic indicators to troubleshoot a PLC system
7100.D2.14 Troubleshoot a PLC system with discrete 1/0
7100.D2.15 Connect and configure a managed Ethernet network
7100.D2.16 View Ethernet switch network performance and diagnostics
7100.D2.17 Configure port security of a managed industrial Ethernet switch
7100.D2.18 Configure a virtual LAN using a managed Ethernet switch
7100.D2.19 Adjust and operate a flat belt conveyor
7100.D2.20 Interpret and operate a PLC program that controls a mechatronic system sequence
7100.D2.21 Interpret and operate a robot program that uses a traverse axis
7100.D2.22 Interpret and operate a PLC program that uses discrete /0 handshaking
7100.D2.23 Interpret and operate PLC and robot programs that use Ethernet I/O handshaking
7100.D2.24 Connect and configure an |0-Link Master
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7100.D2.25 Connect and operate an |O-Link RFID reader system
7100.D2.26 Interpret and operate a PLC program that uses an 10-Link RFID function block
7100.D2.27 Connect and configure an Ethernet-serial interface
7100.D2.28 Connect and operate a barcode reader
7100.D2.29 Interpret and operate a PLC program that uses barcode reader function block
7100.D2.30 Connect, configure, and operate an |O-Link sensor
7100.D2.31 Interpret and operate a PLC program that uses an 10-Link sensor
7100.D2.32 Interpret and operate a PLC project that tracks production statistics
7100.D2.33 Configure and use a cloud-based SCADA system to track production statistics
7100.D2.34 Configure and use a cloud-based maintenance management system
7100.D2.35 Create and manually populate an SQL database to store data from automation
7100.D2.36 Use a basic query to display and analyze data from an SQL database

Industry 4.0 - Smart Manufacturing Capstone

Career Cluster

Advanced Manufacturing

Program of Study

Industry 4.0 — Smart Manufacturing

NLPS Sequence

D

Course Code

7222

Course Industry 4.0 - Smart Manufacturing Capstone introduces the basic theory, operation, and

Description programming of industrial robots and their applications through simulations and hands-on
laboratory activities. Basic theory, operation, and programming of Programmable Logic
Controllers (PLC) will be emphasized in this course along with how automation devices may be
integrated with other machines. Multiple industry standard certifications in the field of
robotics and automation will be available depending on the length of the course. As a
capstone course, students are encouraged to participate in an intensive, embedded work-
based learning experience.

Prereq(s)/Co- Principles of Industry 4.0 - Smart Manufacturing; Robotics Design and Innovation; Smart

Req(s) Manufacturing Systems

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits

maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 ° Standard Trade & Industrial: Manufacturing K-12
° Industrial Arts K-12
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ITCC Course
Alignment

Rules 46-47 ° Standard Trade & Industrial: Engineering or Manufacturing 9-12
° Occupational Specialist I, Il or lll: Industrial Automation 9-12
° Industrial Technology 9-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Engineering or Manufacturing
° Technology Education with high school setting
° Workplace Specialist: Industrial Automation & Robotics
REPA/REPA 3 ° CTE: Trade & Industrial Engineering or Manufacturing 5-12
° Technology Education 5-12
° Workplace Specialist: Industrial Automation & Robotics 9-12
° Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ADMF 116: Industrial Robotics I; ADMF 205: Sensors in Manufacturing®, ADMF 206: Industrial
Robotics II*;

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

CT: Smart Manufacturing and Digital Integration; TC: Smart Manufacturing and Digitial
Integration

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain Industrial Robotics |

7222.D1.1 Identify safety hazards and apply safe working practices when working with automated
equipment.

7222.D1.2 Demonstrate ability to create and set up a robotic work cell.

7222.D1.3 Demonstrate an ability to properly start up, operate, and shut down an industrial robot.

7222.D1.4 Create and execute robot programs in teach mode and playback mode.

7222.D1.5 Demonstrate ability to define tool center points.

7222.D1.6 Develop an understanding of various coordinate systems used in robotic programming.

7222.D1.7 Demonstrate ability to backup and restore robot programs.

7222.D1.8 Demonstrate an ability to recover robot operation from common faults.

7222.D1.9 Demonstrate an ability to monitor and operate robot inputs & outputs.

7222.D1.10 Create and execute MACROs.

7222.D1.11 Demonstrate an ability to create programs with subroutine structure.

7222.D1.12 Recognize how multiple robots, PLC’s, and CNC types of equipment integrate with each other.

7222.D1.13 Demonstrate an ability to edit programmed positions.
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7222.D1.14 Demonstrate ability to read and interpret technical documents.

7222.D1.15 Demonstrate ability to use various types of software applicable to course.

7222.D1.16 Assess readiness to take the SACA C-215 Robot System Operations | Certification exam.

Domain Programmable Logic Controllers

7222.D2.1 Review basic computer operations.

7222.D2.2 Program from relay logic to ladder logic diagrams.

7222.D2.3 Design timer circuits and logic circuits.

7222.D02.4 Describe logic circuits.

7222.D2.5 Describe the common parts of programmable controllers.

7222.D2.6 Program a start/stop circuit using a PLC.

7222.D2.7 Program counters and timers using a programmable controller.

7222.D2.8 Install and troubleshoot a simple programmable controller system.

7222.D2.9 Discuss input and output analog signals to/ from the PLC.

7222.02.10 Discuss sequencers.

7222.D2.11 Demonstrate ability to read and interpret technical documents.

7222.D2.12 Demonstrate ability to use various types of software applicable to course.

7222.D2.13 Assess readiness to take the SACA C-207 Programmable Controller Systems 1 Certification
exam.

Domain Industrial Robotics Il

7222.D3.1 Continued study of safety hazards and application of safe work practices when working

7222.D3.2 with automated robotic equipment.

7222.D3.3 Demonstrate the ability to write advanced teach pendant programs.

7222.D3.4 Understand the integration process of robots into a multi robot work cell using various

7222.D3.5 types of computer-controlled equipment including the PLC and HMI.

7222.D3.6 Communicate effectively utilizing industry vernacular.

7222.D3.7 Solve technical problems using critical thinking skills.

7222.D3.8 Effectively troubleshoot error codes and return service to a non-functioning robot.

7222.03.9 Demonstrate how to master and calibrate a robot.

7222.D3.10 Discuss the various applications of EOAT and the nature of automatic tool changing.

7222.D3.11 Apply basic knowledge of robot physics in an automated robotic work cell.

7222.03.12 Prepare to earn industry recognized robotic certifications.

7222.D3.13 Demonstrate the ability to create and interpret technical documents.

7222.D3.14 Demonstrate ability to use various types of software applicable to course.

7222.D3.15 Demonstrate an ability to create a simulated work-cell using leading edge software.

7222.D3.16 Assess readiness to take the FANUC Certified Robot Operator-1 certification exam.

Domain Sensors

7222.D4.1 Describe the hazards associated with automated machines and determine appropriate safety
methods for working around computer-controlled machinery.

7222.D4.2 Define and discuss open loop and closed loop systems.

7222.D4.3 Discuss the types of switches used in manufacturing automation.

7222.04.4 Discuss the types of photoelectric sensors used in manufacturing automation.

7222.D4.5 Discuss the types of transducers used in manufacturing automation.

7222.D4.6 Describe and classify sensor systems as discrete, analog, and data types.
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7222.04.7 Develop an understanding of process variables and the appropriate sensor technology used to
measure that variable.

7222.D4.8 Analyze and select appropriate sensing control and safety requirements for automated
machinery.

7222.D4.9 Define and discuss the terms sink and source with respect to sensor technology.

7222.D4.10 Analyze and interpret sensor specifications and documentation.

7222.D4.11 Install, program, and troubleshoot sensor systems.

7222.D4.12 Adjust machines for accuracy and repeatability of sensor operations.

7222.D4.13 Solve mathematical problems related to sensor operations.

7222.D4.14 Verbally describe and interpret data obtained from sensor readings.

7222.D4.15 Assess readiness to take the SACA C-205 Sensor Logic Systems 1, C-213 Smart Sensor and

Identification Sys. 1 and C-214 Smart Factory Systems 1 Certification exam.
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Advanced Manufacturing

Industrial Automation and Robotics

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7108 | Principles of 7103 | Advanced 7106 | Mechatronics 7224 | Automation and
Advanced Manufacturing Systems Robotics Capstone
Manufacturing Technology
Principles of Advanced Manufacturing
Career Cluster Advanced Manufacturing
Program of Study Industrial Automation and Robotics, Industrial Maintenance — Electrical, Industrial

Maintenance — Mechanical

NLPS Sequence A

Course Code 7108

Course Principles of Advanced Manufacturing is a course that includes classroom and laboratory
Description experiences in Industrial Technology and Manufacturing Trends. Domains include safety and

impact, manufacturing essentials, lean manufacturing, design principles, and careers in
advanced manufacturing. Hands-on projects and team activities will allow students to apply
learning on the latest industry technologies. Work-based learning experiences and industry
partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
e|ndustrial ArtsK-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

e|ndustrial Education K-12

eOccupational Specialist |, Il or lll: Manufacturing 9-12
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eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
e\Workplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting
e\Workplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 101: Key Principles of Advanced Manufacturing

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laboratory;
Alignment DRAF 140: Introduction to CAD

Four Yr Course

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing

7108.D1.1 Understand the importance of the manufacturing industry, and introduction to common
manufacturing concepts through direct interaction with industry.

7108.D1.2 Conduct assigned tasks in a safe and workmanlike manner while working independently or in
small groups.

7108.D1.3 Discuss the need for workplace safety and workplace safety training programs as covered by
the OSHA 10 Hour program:

7108.D1.4 Attain readiness to take OSHA 10 Hour General Industry Certification exam.

7108.D1.5 Discuss quality systems and reference common manufacturing examples

7108.D1.6 Use quantitative analytical skills to evaluate and process numerical data.

7108.D1.7 Discuss basic blueprint reading fundamentals

7108.D1.8 Discuss basic measurement systems.
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7108.D1.9 Perform basic measurement using precision measuring tools.
7108.D1.10 Demonstrate the ability to read and interpret technical documents.
7108.D1.11 Utilizing and applying software where appropriate to the course.
7108.D1.12 Attain readiness to take MSSC Safety and Quality Certification exam.

Advanced Manufacturing Technology
Career Cluster Advanced Manufacturing
Program of Study Industrial Automation and Robotics
NLPS Sequence B
Course Code 7103
Course Advanced Manufacturing Technology introduces manufacturing processes and practices used
Description in manufacturing environments. The course also covers key electrical principles, including

current, voltage, resistance, power, inductance, capacitance, and transformers, along with
basic mechanical and fluid power principles. Topics include, types of production, production
materials, machining and tooling, manufacturing planning, production control, and product
distribution will be covered. Students will be expected to understand the product life cycle
from conception through distribution. This course also focuses on technologies used in
production processes. Basic power systems, energy transfer systems, machine operation and
control will be explored. This course will use lecture, lab, online simulation and programming
to prepare students for Certified Production Technician Testing through Manufacturing Skill
Standards Council (MSSC).

Prereq(s)/Co- Principles of Advanced Manufacturing

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial Artsk-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

eIndustrial Education K-12

eOccupational Specialist I, Il or lll: Manufacturing 9-12

eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12
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Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
eWorkplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting

e Workplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 102: Technology in Advanced Manufacturing; INDT 113: Industrial Electrical |
Alignment

VU Course CIMT 100: Electronics for Automation; CIMT 100L: Electronics for Automation Laboratory;
Alignment

Four Yr Course ISU: MFG 2225; MET 130

Alignment ISU: Intro to Materials, Processes, and Testing; Introduction to Engineering Technology
Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology
Arts/Sciences VU: ENGL 101, UCC Electives 3 hours

Requirements

Promoted MSSC Certified Production Tech

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing Technology

7103.D1.1 Conduct assigned tasks in a safe and workmanlike manner while working either independently
or in small groups

7103.D1.2 Identify basic manufacturing processes and major types of production systems.

7103.D1.3 Define common properties of industrial materials, their application, testing and enhancement

7103.D1.4 Describe the design, tooling and production aspects of manufacturing.

7103.D1.5 Demonstrate a general knowledge of non-traditional manufacturing processes and
automation.

7103.D1.6 Explain the basic concepts of electrical, hydraulic and pneumatic power systems.

7103.D1.7 Describe and solve for basic electrical quantities such as voltage, amperage, resistance, and
power.

7103.D1.8 Describe the types of basic fluid power systems used in manufacturing.

7103.D1.9 Determine fluid system properties such as pressure, flow, viscosity, and pressure drop

7103.D1.10 Identify the common types and operation of bearing, coupling, belt, and chain systems.
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7103.D1.11 Identify physical principles including force, torque, simple machines, and mechanical drives.

7103.D1.12 Describe the basic concepts of machine control, machine automation, and electrical control.

7103.D1.13 Communicate effectively using listening, speaking, reading, and writing skills.

7103.D1.14 Use quantitative analytical skills to evaluate and process numerical data.

7103.D1.15 Solve problems using critical and creative thinking skills.

7103.D1.16 Utilize and apply software where appropriate to the course.

7103.D1.17 Attain readiness to take MSSC Production and Maintenance Awareness Certification exams.

7103.D1.18 Demonstrate ability to read and interpret technical documents.

7103.D1.19 Demonstrate ability to use various types of software applicable to course.

Domain Electrical Power

7103.D2.1 Demonstrate proper safety precautions related to equipment.

7103.D2.2 Define the following terms: voltage, resistance, current amperage, direct current, alternating
current, and power supply.

7103.D2.3 Identify electrical components and form a schematic diagram.

7103.D2.4 Identify types of electrical mechanical switches (SPDT, DPDT, etc.)

7103.D2.5 Use Ohm's Law to calculate voltage, current, and resistance problems.

7103.D2.6 Perform voltage, current, and resistance measurements using the proper measurement
devices (both analog and digital meters).

7103.D2.7 Calculate voltage, current, and resistance in simple series, parallel, and series-parallel circuits.

7103.D2.8 Create a schematic drawing and complete single phase AC electrical service connections
including meter bases and service panels.

7103.D2.9 Explain the basic principles and operation of transformers, resistors, capacitors and diodes.

7103.D2.10 Describe the concepts of both DC and AC inductance and capacitance.

7103.D2.11 Calculate values for AC and DC resistive, inductive, and capacitive components.

7103.D2.12 Assemble and test laboratory exercises including building single phase AC switched circuits,
and circuits using mechanical relays.

7103.D2.13 Use meters to identify and measure results of AC and DC laboratory exercises.

7103.D2.14 Demonstrate ability to read and interpret technical documents.

7103.D2.15 Demonstrate ability to use various types of software applicable to course.

7103.D3.1 Demonstrate understanding of the basic functions of PLC's

Mechatronics Systems

Career Cluster Advanced Manufacturing

Program of Study Industrial Automation and Robotics

NLPS Sequence C

Course Code 7106

Course Mechatronics Systems covers the basic electrical and mechanical components and functions
Description of a complex mechatronics system. Through a systems approach, students will learn about

mechanical components which lead and support the energy through a mechanical system to
increase efficiency and to reduce wear and tear. By understanding the complete system,
students will learn and apply troubleshooting strategies to identify, localize and (where
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possible) to correct malfunctions. Preventive maintenance of mechanical elements and
electrical drives as well as safety issues within the system will also be discussed.

Prereq(s)/Co- Principles of Advanced Manufacturing; Advanced Manufacturing Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial ArtsK-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

eIndustrial Education K-12

eOccupational Specialist I, Il or lll: Manufacturing 9-12

eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
eWorkplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting
e\Workplace Specialist: Industrial Automation & Robotics
e\Workplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 112: Mechanical Drives I; ADMF 122: Industrial Electrical Il
Alignment
VU Course CIMT 175: Mechatronics; CIMT 175L: Mechatronics Lab
Alignment

Four Yr Course
Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);
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Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

Domain Electrical and Robot Systems

7106.D1.1 Understand the hazards of electromechanical equipment and apply safe working practices.

7106.D1.2 Describe the basic functions and design of a robotic mechatronic system.

7106.D1.3 Apply basic knowledge of robot physics in a mechatronics system.

7106.D1.4 Explain the role of various electrical components within a robotic mechatronic system.

7106.D1.5 Trace and describe the flow of energy and information in a robotic mechatronic system.

7106.D1.6 Describe the basic physical properties of electrical components.

7106.D1.7 Read, analyze and utilize the technical documents such as data sheets, timing diagrams,
operational manuals, schematics, etc. for a mechatronic system.

7106.D1.8 Carry out measurements and adjustments on electrical components/circuits in a mechatronic
system.

7106.D1.9 Localize, identify, document and correct (where possible) malfunctions in electrical circuits,
based upon the technical documentation.

7106.D1.10 Transfer the knowledge learned from one system to another system.

7106.D1.11 Effectively use current and emerging computer technologies when applicable.

7106.D1.12 Demonstrate ability to read and interpret technical documents.

7106.D1.13 Demonstrate ability to use various types of software applicable to course.

Domain Mechanical Systems

7106.D2.1 Understand the hazards of electromechanical equipment and apply safe working practices.

7106.D2.2 Explain the role of various mechanical components within a given system or module.

7106.D2.3 Trace and describe the flow of energy in a given mechatronic system or subsystem.

7106.D2.4 Describe the basic physical properties of mechanical components including materials,
lubrication requirements, and surface properties.

7106.D2.5 Carry out adjustments on mechanical components in a mechatronic system.

7106.D2.6 Read, analyze and utilize the technical data sheets for the mechanical components and
electrical drives within a mechatronic system.

7106.D2.7 Correctly localize, identify and document causes of malfunctions in mechanical components or
electrical drives, based upon the technical documentation.

7106.D2.8 Correct malfunctions where possible, or correctly identify the expertise required to correct a
malfunction.

7106.D2.9 Transfer the knowledge learned from one system to another system.

7106.D2.10 Effectively use current and emerging computer technologies when applicable.

7106.D2.11 Demonstrate ability to read and interpret technical documents.

7106.D2.12 Demonstrate ability to use various types of software applicable to course.
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Industrial Automation and Robotics Capstone

Career Cluster

Advanced Manufacturing

Program of Study Industrial Automation and Robotics
NLPS Sequence D
Course Code 7224

Course
Description

The Automation and Robotics Capstone course focuses on the installation, maintenance, and
repair of industrial robots. Students will also learn the basics of pneumatic, electro pneumatic
and hydraulic control circuits as well as the basic theory, fundamentals of digital logic, and
programming of programmable logic controllers (PLCs) in a complex mechatronic system.
Students will learn to identify malfunctioning robots and to apply troubleshooting strategies
to identify and localize problems caused by pneumatic and hydraulic control circuits and PLC
hardware. Completing the capstone course will provide students the opportunity to earn a
postsecondary certificate and will prepare students to take nationally recognized industry
certification exams. Hands-on projects and team activities will allow students to apply
learning on the latest industry technologies. Extended work-based learning experiences and
industry partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Co-
Req(s)

Principles of Advanced Manufacturing; Advanced Manufacturing Technology; Mechatronics
Systems

Credits

Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial ArtsK-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
e|ndustrial Technology K-12
e|ndustrial Education K-12
eOccupational Specialist |, Il or lll: Manufacturing 9-12
eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing

oCTE: Trade & Industrial: Industrial Repair & Maintenance
e\Workplace Specialist: Engineering or Manufacturing
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eTechnology Education with high school setting
e\Workplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3

oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12

e Workplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course INDT 104: Fluid Power I; INDT 203: Machine Maintenance and Installation; ADMF 222: Fluid

Alignment Power Il; ADMF 202: Digital Fundamentals and Siemens Automation Controllers*; INDT 205:
Programmable Automation Controls I*

VU Course CIMT 160: Fluid Power Systems; CIMT 160L: Fluid Power Systems Laboratory; CIMT 140:

Alignment Mechanical Drives; CIMT 140L: Mechanical Drives Lab; CIMT 125: Introduction to Robotics;

CIMT 125L: Introduction to Robotics Lab; CIMT 150, CIMT 150L

Four Yr Course

Arts/Sciences
Requirements

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

7224.D1.1 Calculate and demonstrate the basic physics of fluid mechanics using Pascal's Law.

7224.D1.2 Describe function and construction of various fluid power components, including pumps,
valves, cylinders, filters, heat exchangers, pressure regulators, and accumulators.

7224.D1.3 Identify fluid power symbols and interpret fluid power schematic diagrams.

7224.D1.4 Demonstrate basic fluid power plumbing.

7224.D1.5 Design elementary fluid power circuits.

7224.D1.6 Troubleshoot elementary fluid power circuits.

7224.D1.7 Demonstrate knowledge of safety procedures related to fluid power equipment.

7224.D1.8 Demonstrate ability to read and interpret technical documents.

7224.D1.9 Demonstrate ability to use various types of software applicable to course.

7224.D1.10 Demonstrate proper safety precautions related to equipment.

Domain Machine Maintenance and Installation

7224.D2.1 Perform the rigging and lifting of industrial components.

7224.D2.2 Describe the principles of mechanical power transmission systems.
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7224.D2.3 Make speed, torque, and pitch calculations.

7224.D2.4 Explain the advantages and disadvantages of belt, gear, chain and coupling drives.

7224.D2.5 Install and align belts, gears, chains and couplings correctly.

7224.D2.6 Describe the use and construction of seals and packings.

7224.D2.7 Recognize the differences and correct uses of plain and anti-friction type bearings.

7224.D2.8 Compare gear drive systems, their components and function.

7224.D2.9 Analyze failures due to heat, vibration and observation.

7224.D2.10 Selection of proper lubricants for the correct use, in specific applications.

7224.D2.11 Installing and maintaining components safely.

7224.D2.12 Follow conventional industrial safety practices.

Domain Pressurized Systems

7224.D3.1 Understand the hazards of electromechanical equipment and apply safe working practices.

7224.D3.2 Understand what a mechatronic system is, and the inter relationships of components and
modules within a complex mechatronic system with a focus on (electro) pneumatic and
hydraulic control systems.

7224.D3.3 Understand the role of (electro) pneumatic and hydraulic control systems in complex
mechatronic system and subsystems.

7224.D3.4 Understand troubleshooting, maintenance and safety issues revolving around (electro)
pneumatic and hydraulic circuits within a mechatronic system.

7224.D3.5 Explain the role of various pneumatic / hydraulic components within a system or module and
trace and describe the flow of energy in a given system or module.

7224.D3.6 Describe the basic physical properties of pneumatic/hydraulic components in a system and
carry out measurements and adjustments on pneumatic / hydraulic components.

7224.D3.7 Read, analyze and utilize technical documents for the pneumatic/hydraulic control system.

7224.D3.8 Localize, identify, document and correct malfunctions in complex mechatronic systems.

7224.D3.9 Transfer the knowledge learned from one system to other systems.

7224.D3.10 Effectively use current and emerging computer technologies when applicable.

Domain Advanced Control Systems

7224.D4.1 Explain the role of programmable logic controllers within a given system or module.

7224.D4.2 Trace and describe the flow of information in a given mechatronic system or subsystem with a
focus on the control function of PLCs in the system.

7224.D4.3 Describe the basic functions and design of PLCs.

7224.D04.4 Read, analyze and utilize the technical documents such as data sheets, timing diagrams,
operation manuals, schematics, and ladder diagrams.

7224.D4.5 Correctly localize, identify and document system malfunctions in or caused by PLC hardware,
based upon the technical documentation.

7224.D4.6 Transfer the knowledge learned from one system to another system.

7224.D4.7 Effectively use current and emerging computer technologies when applicable.

7224.D4.8 Attain readiness to take Level 1 - Siemens Certified Mechatronic Systems Assistant exam.

Domain Programmable Logic Controllers

7224.D5.1 Review basic computer operations.

7224.D5.2 Program from relay logic to ladder logic diagrams.

7224.D5.3 Design timer circuits and logic circuits.

7224.D5.4 Describe logic circuits.
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7224.D5.5 Describe the common parts of programmable controllers.
7224.D5.6 Program a start/stop circuit using a PLC.

7224.D5.7 Program counters and timers using a programmable controller.
7224.D5.8 Install and troubleshoot a simple programmable controller system.
7224.D5.9 Discuss input and output analog signals to/ from the PLC.
7224.D5.10 Discuss sequencers.

7224.D5.11 Demonstrate ability to read and interpret technical documents.
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Advanced Manufacturing

Industrial Maintenance Technician — Electrical

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7108 | Principles of 7103 | Advanced 7102 | Industrial 7260 | Industrial Electrical
Advanced Manufacturing Electrical Capstone
Manufacturing Technology Fundamentals
Principles of Advanced Manufacturing
Career Cluster Advanced Manufacturing
Program of Study Industrial Automation and Robotics, Industrial Maintenance — Electrical, Industrial

Maintenance — Mechanical

NLPS Sequence A

Course Code 7108

Course Principles of Advanced Manufacturing is a course that includes classroom and laboratory
Description experiences in Industrial Technology and Manufacturing Trends. Domains include safety and

impact, manufacturing essentials, lean manufacturing, design principles, and careers in
advanced manufacturing. Hands-on projects and team activities will allow students to apply
learning on the latest industry technologies. Work-based learning experiences and industry
partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial ArtsK-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

eIndustrial Education K-12

eOccupational Specialist I, Il or lll: Manufacturing 9-12
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eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
eWorkplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting
eWorkplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 101: Key Principles of Advanced Manufacturing

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laboratory;
Alignment DRAF 140: Introduction to CAD

Four Yr Course

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing

7108.D1.1 Understand the importance of the manufacturing industry, and introduction to common
manufacturing concepts through direct interaction with industry.

7108.D1.2 Conduct assigned tasks in a safe and workmanlike manner while working independently or in
small groups.

7108.D1.3 Discuss the need for workplace safety and workplace safety training programs as covered by
the OSHA 10 Hour program:

7108.D1.4 Attain readiness to take OSHA 10 Hour General Industry Certification exam.

7108.D1.5 Discuss quality systems and reference common manufacturing examples

7108.D1.6 Use quantitative analytical skills to evaluate and process numerical data.

7108.D1.7 Discuss basic blueprint reading fundamentals

7108.D1.8 Discuss basic measurement systems.
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7108.D1.9 Perform basic measurement using precision measuring tools.
7108.D1.10 Demonstrate the ability to read and interpret technical documents.
7108.D1.11 Utilizing and applying software where appropriate to the course.
7108.D1.12 Attain readiness to take MSSC Safety and Quality Certification exam.

Advanced Manufacturing Technology
Career Cluster Advanced Manufacturing
Program of Study Industrial Maintenance — Electrical, Industrial Maintenance — Mechanical
NLPS Sequence B
Course Code 7103
Course Advanced Manufacturing Technology introduces manufacturing processes and practices used
Description in manufacturing environments. The course also covers key electrical principles, including

current, voltage, resistance, power, inductance, capacitance, and transformers, along with
basic mechanical and fluid power principles. Topics include, types of production, production
materials, machining and tooling, manufacturing planning, production control, and product
distribution will be covered. Students will be expected to understand the product life cycle
from conception through distribution. This course also focuses on technologies used in
production processes. Basic power systems, energy transfer systems, machine operation and
control will be explored. This course will use lecture, lab, online simulation and programming
to prepare students for Certified Production Technician Testing through Manufacturing Skill
Standards Council (MSSC).

Prereq(s)/Co- Principles of Advanced Manufacturing

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial Artsk-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

eIndustrial Education K-12

eOccupational Specialist I, Il or lll: Manufacturing 9-12

eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12
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Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
eWorkplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting
eWorkplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 102: Technology in Advanced Manufacturing; INDT 113: Industrial Electrical |
Alignment

VU Course CIMT 100: Electronics for Automation; CIMT 100L: Electronics for Automation Laboratory;
Alignment

Four Yr Course ISU: MFG 2225; MET 130

Alignment ISU: Intro to Materials, Processes, and Testing; Introduction to Engineering Technology
Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology
Arts/Sciences VU: ENGL 101, UCC Electives 3 hours

Requirements

Promoted MSSC Certified Production Tech

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing Technology

7103.D1.1 Conduct assigned tasks in a safe and workmanlike manner while working either independently
or in small groups

7103.D1.2 Identify basic manufacturing processes and major types of production systems.

7103.D1.3 Define common properties of industrial materials, their application, testing and enhancement

7103.D1.4 Describe the design, tooling and production aspects of manufacturing.

7103.D1.5 Demonstrate a general knowledge of non-traditional manufacturing processes and
automation.

7103.D1.6 Explain the basic concepts of electrical, hydraulic and pneumatic power systems.

7103.D1.7 Describe and solve for basic electrical quantities such as voltage, amperage, resistance, and
power.

7103.D1.8 Describe the types of basic fluid power systems used in manufacturing.

7103.D1.9 Determine fluid system properties such as pressure, flow, viscosity, and pressure drop

7103.D1.10 Identify the common types and operation of bearing, coupling, belt, and chain systems.
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7103.D1.11 Identify physical principles including force, torque, simple machines, and mechanical drives.

7103.D1.12 Describe the basic concepts of machine control, machine automation, and electrical control.

7103.D1.13 Communicate effectively using listening, speaking, reading, and writing skills.

7103.D1.14 Use quantitative analytical skills to evaluate and process numerical data.

7103.D1.15 Solve problems using critical and creative thinking skills.

7103.D1.16 Utilize and apply software where appropriate to the course.

7103.D1.17 Attain readiness to take MSSC Production and Maintenance Awareness Certification exams.

7103.D1.18 Demonstrate ability to read and interpret technical documents.

7103.D1.19 Demonstrate ability to use various types of software applicable to course.

Domain Electrical Power

7103.D2.1 Demonstrate proper safety precautions related to equipment.

7103.D2.2 Define the following terms: voltage, resistance, current amperage, direct current, alternating
current, and power supply.

7103.D2.3 Identify electrical components and form a schematic diagram.

7103.D2.4 Identify types of electrical mechanical switches (SPDT, DPDT, etc.)

7103.D2.5 Use Ohm's Law to calculate voltage, current, and resistance problems.

7103.D2.6 Perform voltage, current, and resistance measurements using the proper measurement
devices (both analog and digital meters).

7103.D2.7 Calculate voltage, current, and resistance in simple series, parallel, and series-parallel circuits.

7103.D2.8 Create a schematic drawing and complete single phase AC electrical service connections
including meter bases and service panels.

7103.D2.9 Explain the basic principles and operation of transformers, resistors, capacitors and diodes.

7103.D2.10 Describe the concepts of both DC and AC inductance and capacitance.

7103.D2.11 Calculate values for AC and DC resistive, inductive, and capacitive components.

7103.D2.12 Assemble and test laboratory exercises including building single phase AC switched circuits,
and circuits using mechanical relays.

7103.D2.13 Use meters to identify and measure results of AC and DC laboratory exercises.

7103.D2.14 Demonstrate ability to read and interpret technical documents.

7103.D2.15 Demonstrate ability to use various types of software applicable to course.

7103.D3.1 Demonstrate understanding of the basic functions of PLC's

Industrial Electrical Fundamentals

Career Cluster Advanced Manufacturing

Program of Study Industrial Maintenance — Electrical

NLPS Sequence C

Course Code 7102

Course The Industrial Electrical Fundamentals course will introduce students to the National Electric
Description Code and its application in designing and installing electrical circuits, selecting wiring

materials and devices, and choosing wiring methods. Students will also gain a general
understanding of common types of electric motors.
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Prereq(s)/Co- Principles of Advanced Manufacturing; Advanced Manufacturing Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 ° Standard Trade & Industrial: Manufacturing K-12
° Standard Trade & Industrial: Industrial Repair & Maintenance K-12
° Industrial Arts K-12
° Standard Trade & Industrial: Building Trades K-12

Rules 46-47 Standard Trade & Industrial: Engineering or Manufacturing 9-12
Standard Trade & Industrial: Industrial Repair & Maintenance 9-12
Industrial Technology K-12

Industrial Education K-12

Standard Trade & Industrial: Building Trades 9-12

Occupational Specialist I, Il or IlI: Building Trades 9-12
Occupational Specialist I, Il or Ill: Manufacturing 9-12

Occupational Specialist I, Il or llI: Industrial Repair & Maintenance 9-12

Rules 2002 CTE: Trade & Industrial: Engineering or Manufacturing

CTE: Trade & Industrial: Industrial Repair & Maintenance

CTE: Trade & Industrial: Building Trades Technology

Workplace Specialist: Industrial Repair & Maintenance

Workplace Specialist: Engineering or Manufacturing

Workplace Specialist: Industrial Technology or Industrial Electronics

Technology Education with high school setting

REPA/REPA 3 CTE: Trade & Industrial: Engineering or Manufacturing 5-12
CTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
CTE: Trade & Industry: Electrician 5-12

Technology Education 5-12

Workplace Specialist: Industrial Repair & Maintenance 9-12

Workplace Specialist: Electrical 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course INDT 103: Motors and Motor Controls; INDT 125: Industrial Wiring Principles
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Industrial Electrical (46.0302),; TC Industrial Electrical Technology (15.0612)
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Credential

Liberal
Arts/Sciences

Requirements

ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Motor and Motor Controls

7102.D1.1 Demonstrate safe practices and procedures. [c]

7102.D1.2 Identify motors used in commercial and residential applications. [a, €]

7102.D1.3 Identify and describe methods for controlling motor speeds. [a]

7102.D1.4 Appropriately select and install motors. [b, i]

7102.D1.5 Demonstrate methods of starting motors utilized in industrial applications. [e]

7102.D1.6 Identify various types of motor protective devices used in industry. [e]

7102.D1.7 Analyze ladder diagrams for motor circuits. [a, b]

7102.D1.8 Diagnose and troubleshoot motors. [a, b, e]

7102.D1.9 Identify various types of three-phase motor designs and applications. [e]

7102.D1.10 Demonstrate methods for reversing AC and DC motors. [b, €]

7102.D1.11 Explain the methods for accelerating and braking motors. [a, b]

7102.D1.12 Demonstrate ability to read and interpret technical documents. [b, e]

7102.D1.13 Demonstrate ability to use various types of software applicable to course. [a]

7102.D1.14 Assess readiness to take the SACA C-202 Electric Motor Control Systems 1 Certification
exam. [h]

Domain Industrial Wiring

7102.D2.1 Select appropriate device, pull, and junction boxes, and calculate NEC fill values. [a, €]

7102.D2.2 Lay-out and install the common conduit types used in industrial settings. [a, c, d, f]

7102.D2.3 Choose proper conductors, cables, raceways, and fittings. [a, b]

7102.D2.4 Read and examine industrial electrical prints and ladder diagrams. [b, f]

7102.D2.5 Splice, terminate, and specify NEC appropriate wire, conductors, and cable. [a, b]

7102.D2.6 Understand and apply appropriate bonding and grounding techniques. [a, c, €]

7102.D2.7 Specify and size appropriate overcurrent devices. [a, b, c]

7102.D2.8 Recognize the hazards of industrial electricity and the procedures employed to guard
against them. [c, d]

7102.D2.9 Size and install appropriate equipment for motor control centers. [a, b, c, d]

7102.D2.10 Demonstrate ability to read and interpret technical documents. [b,e]

7102.D2.11 Demonstrate ability to use various types of software applicable to course. [a]

7102.D2.12 Assess readiness to take the SACA C-206 Electrical System Installation 1 Certification exam.

(h]
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Career Cluster Advanced Manufacturing
Program of Study Industrial Maintenance — Electrical
NLPS Sequence D
Course Code 7260
Course The Industrial Electrical Capstone course is designed to provide an understanding of circuits
Description using alternating current and the motor operation as well as the operation and programming

of programmable logic controllers (PLC). The course will also examine the electrical
components in a complex mechatronic system. This course will give each student a general
understanding of common types of electric motors, extending from the small shaded pole fan
motors to the large three-phase motors. This course will use lecture, lab, online simulation
and programming to prepare students for the C-207 Programmable Controller Systems 1
Certification through Smart Automation Certification Alliance (SACA).

Prereq(s)/Co- Principles of Advanced Manufacturing; Advanced Manufacturing Technology; Industrial

Req(s) Electrical Fundamentals

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level Il

Bulletin 400 Standard Trade & Industrial: Manufacturing K-12
Standard Trade & Industrial: Industrial Repair & Maintenance K-12
Industrial Arts K-12

Standard Trade & Industrial: Building Trades K-12

Rules 46-47 Standard Trade & Industrial: Engineering or Manufacturing 9-12
Standard Trade & Industrial: Industrial Repair & Maintenance 9-12
Industrial Technology K-12

Industrial Education K-12

Standard Trade & Industrial: Building Trades 9-12

Occupational Specialist I, Il or lll: Building Trades 9-12
Occupational Specialist I, Il or Ill: Manufacturing 9-12

Occupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

Rules 2002 CTE: Trade & Industrial: Engineering or Manufacturing
CTE: Trade & Industrial: Industrial Repair & Maintenance
CTE: Trade & Industrial: Building Trades Technology
Workplace Specialist: Industrial Repair & Maintenance

Workplace Specialist: Engineering or Manufacturing
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Workplace Specialist: Industrial Technology or Industrial Electronics
Technology Education with high school setting

REPA/REPA 3

ITCC Course
Alignment

CTE: Trade & Industrial: Engineering or Manufacturing 5-12
CTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
CTE: Trade & Industry: Electrician 5-12

Technology Education 5-12

Workplace Specialist: Industrial Repair & Maintenance 9-12
Workplace Specialist: Electrical 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

INDT 204: Electrical Circuits*; INDT 205: Programmable Automation Controls |; ADMF 122:
Industrial Electrical Il

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Industrial Electrical (46.0302),; TC Industrial Electrical Technology (15.0612)

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Electrical Circuits

7260.D1.1 Review of basic electrical concepts (voltage, current, resistance, reactance, and Impedance).
[e]

7260.D1.2 Demonstrate and ability to discuss and define electro-magnetism and induction. [f]

7260.D1.3 Discuss the operation and use of DC and AC motors. [f]

7260.D1.4 Distinguish the difference between three-phase & single-phase distribution. [e]

7260.D1.5 Describe the operation and interconnection of single and three phase transformers. [f]

7260.D1.6 Describe the general principles of electric motor controls. [f]

7260.D1.7 Select and install control devices that will achieve specific operations. [b, €]

7260.D1.8 Troubleshoot complex circuits. [b, €]

7260.D1.9 Recognize types and application circuits. [e]

7260.D1.10 Maintain and install electrical components safely. [c]

7260.D1.11 Demonstrate ability to read and interpret technical documents. [b, e]

7260.D1.12 Demonstrate ability to use various types of software applicable to course. [a]

Domain Programmable Automation Controls

7260.D2.1 Review basic computer operations. [e]

7260.D2.2 Program from relay logic to ladder logic diagrams. [a]
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7260.D2.3 Design timer circuits and logic circuits. [a]

7260.D2.4 Describe logic circuits. [f]

7260.D2.5 Describe the common parts of programmable controllers. [f]

7260.D2.6 Program a start/stop circuit using a PLC. [a]

7260.D2.7 Program counters and timers using a programmable controller. [a]

7260.D2.8 Install and troubleshoot a simple programmable controller system. [b, €]

7260.D2.9 Discuss input and output analog signals to/ from the PLC. [f]

7260.D2.10 Discuss sequencers. [f]

7260.D2.11 Assess readiness to take the SACA C-207 Programmable Controller Systems 1 Certification
exam. [h]

Domain Industrial Electrical Il

7260.D3.1 Understand the hazards of electromechanical equipment and apply safe working practices. [c]

7260.D3.2 Describe the basic functions and design of a robotic mechatronic system. [f]

7260.D3.3 Apply basic knowledge of robot physics in a mechatronics system. [b,e]

7260.D3.4 Explain the role of various electrical components within a robotic mechatronic system. [f]

7260.D3.5 Trace and describe the flow of energy and information in a robotic mechatronic system. [f]

7260.D3.6 Describe the basic physical properties of electrical components. [f]

7260.D3.7 Read, analyze and utilize the technical documents such as data sheets, timing diagrams,
operational manuals, schematics, etc. for a mechatronic system. [f]

7260.D3.8 Carry out measurements and adjustments on electrical components/circuits in a mechatronic
system. [f]

7260.D3.9 Localize, identify, document and correct (where possible) malfunctions in electrical circuits,
based upon the technical documentation. [b,e]

7260.D3.10 Transfer the knowledge learned from one system to another system. [b,e]

7260.D3.11 Effectively use current and emerging computer technologies when applicable. [b,e]
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Advanced Manufacturing

Industrial Maintenance Technician — Mechanical

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7108 | Principles of 7103 | Advanced 7104 | Industrial 7261 | Industrial
Advanced Manufacturing Maintenance Maintenance
Manufacturing Technology Fundamentals Capstone
Principles of Advanced Manufacturing
Career Cluster Advanced Manufacturing
Program of Study Industrial Automation and Robotics, Industrial Maintenance — Electrical, Industrial

Maintenance — Mechanical

NLPS Sequence A

Course Code 7108

Course Principles of Advanced Manufacturing is a course that includes classroom and laboratory
Description experiences in Industrial Technology and Manufacturing Trends. Domains include safety and

impact, manufacturing essentials, lean manufacturing, design principles, and careers in
advanced manufacturing. Hands-on projects and team activities will allow students to apply
learning on the latest industry technologies. Work-based learning experiences and industry
partnerships are highly encouraged for an authentic industry experience.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial ArtsK-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

eIndustrial Education K-12

eOccupational Specialist I, Il or lll: Manufacturing 9-12
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eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
eWorkplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting
eWorkplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

eWorkplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 101: Key Principles of Advanced Manufacturing

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laboratory;
Alignment DRAF 140: Introduction to CAD

Four Yr Course

Alignment

Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing

7108.D1.1 Understand the importance of the manufacturing industry, and introduction to common
manufacturing concepts through direct interaction with industry.

7108.D1.2 Conduct assigned tasks in a safe and workmanlike manner while working independently or in
small groups.

7108.D1.3 Discuss the need for workplace safety and workplace safety training programs as covered by
the OSHA 10 Hour program:

7108.D1.4 Attain readiness to take OSHA 10 Hour General Industry Certification exam.

7108.D1.5 Discuss quality systems and reference common manufacturing examples

7108.D1.6 Use quantitative analytical skills to evaluate and process numerical data.

7108.D1.7 Discuss basic blueprint reading fundamentals

7108.D1.8 Discuss basic measurement systems.
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7108.D1.9 Perform basic measurement using precision measuring tools.
7108.D1.10 Demonstrate the ability to read and interpret technical documents.
7108.D1.11 Utilizing and applying software where appropriate to the course.
7108.D1.12 Attain readiness to take MSSC Safety and Quality Certification exam.

Advanced Manufacturing Technology
Career Cluster Advanced Manufacturing
Program of Study Industrial Maintenance — Electrical, Industrial Maintenance — Mechanical
NLPS Sequence B
Course Code 7103
Course Advanced Manufacturing Technology introduces manufacturing processes and practices used
Description in manufacturing environments. The course also covers key electrical principles, including

current, voltage, resistance, power, inductance, capacitance, and transformers, along with
basic mechanical and fluid power principles. Topics include, types of production, production
materials, machining and tooling, manufacturing planning, production control, and product
distribution will be covered. Students will be expected to understand the product life cycle
from conception through distribution. This course also focuses on technologies used in
production processes. Basic power systems, energy transfer systems, machine operation and
control will be explored. This course will use lecture, lab, online simulation and programming
to prepare students for Certified Production Technician Testing through Manufacturing Skill
Standards Council (MSSC).

Prereq(s)/Co- Principles of Advanced Manufacturing

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Manufacturing K-12
eStandard Trade & Industrial: Industrial Repair & Maintenance K-12
eIndustrial Artsk-12

Rules 46-47 eStandard Trade & Industrial: Engineering or Manufacturing 9-12
eStandard Trade & Industrial: Industrial Repair & Maintenance 9-12
eIndustrial Technology K-12

eIndustrial Education K-12

eOccupational Specialist I, Il or lll: Manufacturing 9-12

eOccupational Specialist I, Il or lll: Industrial Automation 9-12
eOccupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12
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Rules 2002 oCTE: Trade & Industrial: Engineering or Manufacturing
oCTE: Trade & Industrial: Industrial Repair & Maintenance
eWorkplace Specialist: Engineering or Manufacturing
eTechnology Education with high school setting
eWorkplace Specialist: Industrial Automation & Robotics
eWorkplace Specialist: Industrial Repair & Maintenance

REPA/REPA 3 oCTE: Trade & Industrial Engineering or Manufacturing 5-12
oCTE: Trade & Industrial: Industrial Automation & Robotics 5-12
oCTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
eTechnology Education 5-12

e Workplace Specialist: Advanced Manufacturing 9-12
eWorkplace Specialist: Industrial Automation & Robotics 9-12
eWorkplace Specialist: Industrial Repair & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course ADMF 102: Technology in Advanced Manufacturing; INDT 113: Industrial Electrical |
Alignment

VU Course CIMT 100: Electronics for Automation; CIMT 100L: Electronics for Automation Laboratory;
Alignment

Four Yr Course ISU: MFG 2225; MET 130

Alignment ISU: Intro to Materials, Processes, and Testing; Introduction to Engineering Technology
Postsecondary ITCC: TC Automation and Robotics Technology (15.0613);

Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology
Arts/Sciences VU: ENGL 101, UCC Electives 3 hours

Requirements

Promoted MSSC Certified Production Tech

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Manufacturing Technology

7103.D1.1 Conduct assigned tasks in a safe and workmanlike manner while working either independently
or in small groups

7103.D1.2 Identify basic manufacturing processes and major types of production systems.

7103.D1.3 Define common properties of industrial materials, their application, testing and enhancement

7103.D1.4 Describe the design, tooling and production aspects of manufacturing.

7103.D1.5 Demonstrate a general knowledge of non-traditional manufacturing processes and
automation.

7103.D1.6 Explain the basic concepts of electrical, hydraulic and pneumatic power systems.

7103.D1.7 Describe and solve for basic electrical quantities such as voltage, amperage, resistance, and
power.

7103.D1.8 Describe the types of basic fluid power systems used in manufacturing.

7103.D1.9 Determine fluid system properties such as pressure, flow, viscosity, and pressure drop

7103.D1.10 Identify the common types and operation of bearing, coupling, belt, and chain systems.
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7103.D1.11 Identify physical principles including force, torque, simple machines, and mechanical drives.

7103.D1.12 Describe the basic concepts of machine control, machine automation, and electrical control.

7103.D1.13 Communicate effectively using listening, speaking, reading, and writing skills.

7103.D1.14 Use quantitative analytical skills to evaluate and process numerical data.

7103.D1.15 Solve problems using critical and creative thinking skills.

7103.D1.16 Utilize and apply software where appropriate to the course.

7103.D1.17 Attain readiness to take MSSC Production and Maintenance Awareness Certification exams.

7103.D1.18 Demonstrate ability to read and interpret technical documents.

7103.D1.19 Demonstrate ability to use various types of software applicable to course.

Domain Electrical Power

7103.D2.1 Demonstrate proper safety precautions related to equipment.

7103.D2.2 Define the following terms: voltage, resistance, current amperage, direct current, alternating
current, and power supply.

7103.D2.3 Identify electrical components and form a schematic diagram.

7103.D2.4 Identify types of electrical mechanical switches (SPDT, DPDT, etc.)

7103.D2.5 Use Ohm's Law to calculate voltage, current, and resistance problems.

7103.D2.6 Perform voltage, current, and resistance measurements using the proper measurement
devices (both analog and digital meters).

7103.D2.7 Calculate voltage, current, and resistance in simple series, parallel, and series-parallel circuits.

7103.D2.8 Create a schematic drawing and complete single phase AC electrical service connections
including meter bases and service panels.

7103.D2.9 Explain the basic principles and operation of transformers, resistors, capacitors and diodes.

7103.D2.10 Describe the concepts of both DC and AC inductance and capacitance.

7103.D2.11 Calculate values for AC and DC resistive, inductive, and capacitive components.

7103.D2.12 Assemble and test laboratory exercises including building single phase AC switched circuits,
and circuits using mechanical relays.

7103.D2.13 Use meters to identify and measure results of AC and DC laboratory exercises.

7103.D2.14 Demonstrate ability to read and interpret technical documents.

7103.D2.15 Demonstrate ability to use various types of software applicable to course.

7103.D3.1 Demonstrate understanding of the basic functions of PLC's

Industrial Maintenance Fundamentals

Career Cluster Advanced Manufacturing

Program of Study Industrial Maintenance — Mechanical

NLPS Sequence C

Course Code 7104

Course Industrial Maintenance Fundamentals introduces students to fundamental Welding and

Description Machining skills. Studentswill be introduced to basic skills in welding, cutting and brazing, and
machine tooling that are applicable in a wide variety of trade professions. Specifically,
students will learn safe practices in oxy-fuel and Arc welding processes along with experience
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in using turning, milling, and grinding applications.
Prereq(s)/Co- Principles of Advanced Manufacturing; Advanced Manufacturing Technology
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Industrial Repair & Maintenance K-12
° Industrial Arts K-12
Rules 46-47 ° Standard Trade & Industrial: Industrial Repair & Maintenance 9-12
° Occupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12
° Industrial Technology 9-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Industrial Repair & Maintenance
° Workplace Specialist: Industrial Repair & Maintenance
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial: Industrial Repair & Maintenance 5-12
° Workplace Specialist: Industrial Repair & Maintenance 9-12
° Technology Education 5-12
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCC Course INDT 114: Introductory Welding; MTTC 101: Introduction to Machining
Alignment
VU Course WELD 160: General Welding
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Industrial Mechanical, TC Industrial Mechanical Technology (47.0303);
Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)
Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Welding

7104.D1.1 Demonstrate the proper safety procedures in oxy-fuel welding, shielded metal arc, and gas
metal arc welding.
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7104.D1.2 Learn proper AWS Standard Welding Terms and Definition.

7104.D1.3 Set up and shut down an oxy-fuel station properly and safely.

7104.D1.4 Select and determine the proper oxy-fuel cutting and welding tip size for a job.

7104.D1.5 Perform stringer beads with and without filler metal with the oxy-fuel torch.

7104.D1.6 Perform butt, lap, and tee joints with OAW.

7104.D1.7 Perform soldering and brazing with oxy-fuel equipment.

7104.D1.8 Perform square cut, bevel cut and hole cut with hand-held oxy-fuel cutting torch.

7104.D1.9 Perform pad of beads on plate with SMA using E7014 electrodes.

7104.D1.10 Perform lap and tee joint weld on thin gauge steel plate with SMA using 6012/6013 electrodes.

7104.D1.11 Perform pad of beads on plate with SMA using E6010/6011 electrodes.

7104.D1.12 Perform pad of beads on plate with SMA using E7018 electrodes.

7104.D1.13 Perform stringers on plate with GMA.

7104.D1.14 Perform butt, lap and tee joint welds in flat position with the MIG (GMA) welding process.

7104.D1.15 Demonstrate ability to read and interpret technical documents.

Domain Precision Machining

7104.D2.1 Demonstrate applications of machining speeds and feeds.

7104.D2.2 Interpret detail and assembly drawings of tooling and related components.

7104.D2.3 Interpret engineering data presented in graphs or charts, algebraic expressions and
proportional relationships.

7104.D2.4 Demonstrate the correct use of basic hand tools, special accessories, and required testing
equipment.

7104.D2.5 Perform routine preventative maintenance procedures.

7104.D2.6 Develop and utilize mathematical formulas to compute coordinates and solve machining
related problems.

7104.D2.7 Solve problems and make decisions using formal process methods.

7104.D2.8 Solve mathematical problems related to machining operations.

Career Cluster Advanced Manufacturing

Program of Study Industrial Maintenance — Mechanical

NLPS Sequence D

Course Code 7261

Course The Industrial Maintenance Capstone course examines the procedures for the removal, repair

Description and installation of machine components. The methods of installation, lubrication practices,

and maintenance procedures for industrial machinery are analyzed. Additionally the course
may cover the mechanical components and electrical drives in a complex mechatronic system.
By understanding the inner workings of the complete system, students will learn and apply
troubleshooting strategies to identify, localize and (where possible) to correct malfunctions.
Preventive maintenance of mechanical elements and electrical drives as well as safety issues
within the system will be discussed. This course will use lecture, lab, online simulation and
programming to prepare students for C-210 Mechanical Power Systems | Certification through
Smart Automation Certification Alliance (SACA).
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Prereq(s)/Co- Principles of Advanced Manufacturing; Advanced Manufacturing Technology; Industrial

Req(s) Maintenance Fundamentals

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level Il

Bulletin 400 Standard Trade & Industrial: Industrial Repair & Maintenance K-12

° Industrial Arts K-12
Rules 46-47 ° Standard Trade & Industrial: Industrial Repair & Maintenance 9-12

° Occupational Specialist I, Il or lll: Industrial Repair & Maintenance 9-12

° Industrial Technology 9-12

° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Industrial Repair & Maintenance

° Workplace Specialist: Industrial Repair & Maintenance

° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial: Industrial Repair & Maintenance 5-12

° Workplace Specialist: Industrial Repair & Maintenance 9-12

° Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course INDT 203: Machine Maintenance and Installation; ADMF 112: Mechanical Drives |; ADMF 222:
Alignment Fluid Power I
VU Course CIMT 140: Mechanical Drives; CIMT 140L: Mechanical Drives Laboratory; CIMT 150: Electronic
Alignment and Electrical Applications for Manufacturing;

CIMT 150L: Electronic and Electrical Applications for Manufacturing Laboratory; CIMT 175:
Mechatronics; CIMT 175L: Mechatronics Lab

Four Yr Course

Alignment

Postsecondary ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology;
Credential VU: CG Machinery Repair Assistant (15.0406); CG Industrial Technology (15.0612)

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES
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Competency # Competency

Domain Fluid Power

7224.D1.1 Calculate and demonstrate the basic physics of fluid mechanics using Pascal's Law.

7224.D1.2 Describe function and construction of various fluid power components, including pumps,
valves, cylinders, filters, heat exchangers, pressure regulators, and accumulators.

7224.D1.3 Identify fluid power symbols and interpret fluid power schematic diagrams.

7224.D1.4 Demonstrate basic fluid power plumbing.

7224.D1.5 Design elementary fluid power circuits.

7224.D1.6 Troubleshoot elementary fluid power circuits.

7224.D1.7 Demonstrate knowledge of safety procedures related to fluid power equipment.

7224.D1.8 Demonstrate ability to read and interpret technical documents.

7224.D1.9 Demonstrate ability to use various types of software applicable to course.

7224.D1.10 Demonstrate proper safety precautions related to equipment.

Domain Machine Maintenance and Installation

7224.D2.1 Perform the rigging and lifting of industrial components.

7224.D2.2 Describe the principles of mechanical power transmission systems.

7224.D2.3 Make speed, torque, and pitch calculations.

7224.D2.4 Explain the advantages and disadvantages of belt, gear, chain and coupling drives.

7224.D2.5 Install and align belts, gears, chains and couplings correctly.

7224.D2.6 Describe the use and construction of seals and packings.

7224.D2.7 Recognize the differences and correct uses of plain and anti-friction type bearings.

7224.D2.8 Compare gear drive systems, their components and function.

7224.D2.9 Analyze failures due to heat, vibration and observation.

7224.D2.10 Selection of proper lubricants for the correct use, in specific applications.

7224.D2.11 Installing and maintaining components safely.

7224.D2.12 Follow conventional industrial safety practices.

Domain Pressurized Systems

7224.D3.1 Understand the hazards of electromechanical equipment and apply safe working practices.

7224.D3.2 Understand what a mechatronic system is, and the inter relationships of components and
modules within a complex mechatronic system with a focus on (electro) pneumatic and
hydraulic control systems.

7224.D3.3 Understand the role of (electro) pneumatic and hydraulic control systems in complex
mechatronic system and subsystems.

7224.D3.4 Understand troubleshooting, maintenance and safety issues revolving around (electro)
pneumatic and hydraulic circuits within a mechatronic system.

7224.D3.5 Explain the role of various pneumatic / hydraulic components within a system or module and
trace and describe the flow of energy in a given system or module.

7224.D3.6 Describe the basic physical properties of pneumatic/hydraulic components in a system and
carry out measurements and adjustments on pneumatic / hydraulic components.

7224.D3.7 Read, analyze and utilize technical documents for the pneumatic/hydraulic control system.

7224.D3.8 Localize, identify, document and correct malfunctions in complex mechatronic systems.

7224.D3.9 Transfer the knowledge learned from one system to other systems.

7224.D3.10 Effectively use current and emerging computer technologies when applicable.
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Domain Mechanical Systems

7106.D4.1 Understand the hazards of electromechanical equipment and apply safe working practices.

7106.D4.2 Explain the role of various mechanical components within a given system or module.

7106.D4.3 Trace and describe the flow of energy in a given mechatronic system or subsystem.

7106.D4.4 Describe the basic physical properties of mechanical components including materials,
lubrication requirements, and surface properties.

7106.D4.5 Carry out adjustments on mechanical components in a mechatronic system.

7106.D4.6 Read, analyze and utilize the technical data sheets for the mechanical components and
electrical drives within a mechatronic system.

7106.D4.7 Correctly localize, identify and document causes of malfunctions in mechanical components or
electrical drives, based upon the technical documentation.

7106.D4.8 Correct malfunctions where possible, or correctly identify the expertise required to correct a
malfunction.

7106.D4.9 Transfer the knowledge learned from one system to another system.

7106.D4.10 Effectively use current and emerging computer technologies when applicable.

7106.D4.11 Demonstrate ability to read and interpret technical documents.

7106.D4.12 Demonstrate ability to use various types of software applicable to course.

Page | 51




Next Level Programs of Study

Leaming that works for Indiana

Advanced Manufacturing

Precision Machining

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7109 | Principles of 7105 | Precision 7107 | Advanced 7219 | Precision
Precision Machining Precision Machining
Machining Fundamentals Machining Capstone
Principles of Precision Machining
Career Cluster Advanced Manufacturing

Program of Study Precision Machining

NLPS Sequence A

Course Code 7109

Course Principles of Precision Machining will provide students with a basic understanding of the
Description processes used to produce industrial goods. Classroom instruction and labs will focus on shop

safety, measurement, layout, blueprint reading, shop math, metallurgy, basic hand tools,
milling, turning, grinding, and sawing operations. This course prepares the student for the
optional National Institute for Metalworking Skills (NIMS) Measurement, Materials, & Safety
certification that may be required for college dual credit.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Machine Shop K-12
eIndustrial Arts 7-12

Rules 46-47 eStandard Trade & Industrial: Machine Shop 9-12
eOccupational Specialist I, Il or lll: Machine Shop 9-12
eIndustrial Education K-12

eIndustrial Technology K-12

Rules 2002 oCTE: Trade & Industrial: Precision Machine Technology
e Workplace Specialist: Precision Machine Technology
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eTechnology Education with high school setting

REPA/REPA 3

oCTE: Trade & Industrial Precision Machine Technology 5-12
eWorkplace Specialist: Precision Machining 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course MTTC 101: Introduction to Machining; MTTC 106: Print Interpretation

Alignment

VU Course PMTD 110: Manufacturing Processes; PMTD 110L: Manufacturing Processes Laboratory;
Alignment PMTD 105: Understanding Industrial Blueprints

Four Yr Course

Arts/Sciences
Requirements

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);

Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

VU: ENGL 101, UCC Electives 12 hours

Promoted
Certifications

NIMS Measurement, Materials & Safety

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Introduction to Machining

7109.D1.1 Demonstrate applications of machining speeds and feeds.

7109.D1.2 Interpret detail and assembly drawings of tooling and related components.

7109.D1.3 Interpret engineering data presented in graphs or charts, algebraic expressions and
proportional relationships.

7109.D1.4 Demonstrate the correct use of basic hand tools, special accessories, and required testing
equipment.

7109.D1.5 Identify the basic parts and applications of measuring and layout tools.

7109.D1.6 Identify the basic parts and functions of the 5 common machine tools

7109.D1.7 Identify and explain the application of all common cutting tools.

7109.D1.8 Identify and explain Metallurgy and heat treatment of steels

7109.D1.9 Perform routine preventative maintenance procedures.

7109.D1.10 Develop and utilize mathematical formulas to compute coordinates and solve machining
related problems.

7109.D1.11 Solve problems and make decisions using formal process methods.

7109.D1.12 Solve mathematical problems related to machining operations.

Domain Print Interpretation

7109.D2.1 Indicate dimensions and tolerances related to fasteners and joining requirements.

7109.D2.2 Understand detail and assembly drawings of gears and cams.

7109.D2.3 Demonstrate skills in multi-view drawings required for manufacture and repair of machinery.

7109.D2.4 Discuss detail drawings involving multi-view projections, sectional views, auxiliary views,

dimensioning subassemblies, and isometric illustrations.
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7109.D2.5 Interpret welding symbols and codes.

7109.D2.6 Develop and use mathematical formulas to compute coordinates and solve gearing-related
problems

7109.D2.7 Apply basic knowledge of physics-mechanics to industrial related problems.

7109.D2.8 Apply tolerances, limits, and fits to meet manufacturing requirements.

7109.D2.9 Read prints, interpret drawings, and understand engineering specifications.

7109.D2.10 Think critically and independently, analyze, synthesize, and evaluate technical problems and
information

7109.D2.11 Solve problems and make decisions using formal process methods.

7109.D2.12 Solve mathematical problems related to engineering formulas.

7109.D2.13 Verbally describe and interpret data obtained from prints.

Precision Machining Fundamentals

Career Cluster

Advanced Manufacturing

Program of Study

Precision Machining

NLPS Sequence

B

Course Code

7105

Course Precision Machining Fundamentals will build a foundation in conventional milling and turning.

Description Students will be instructed in the classroom on topics of shop safety, theory, industrial
terminology, and calculations. Lab work will consist of the setup and operation of vertical
and/or horizontal milling machines and engine lathes. This course prepares the student for
the optional National Institute for Metalworking Skills (NIMS) Milling I certification that may
be required for college dual credit.

Prereq(s)/Co- Principles of Precision Machining

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

It is recommended that Precision Machining program of study be taught in a 2-3 period block
of time.

VU dual credit requires that Precision Machining Fundamentals and Advanced Precision
Machining be completed concurrently

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Machine Shop K-12
eIndustrial Arts 7-12

Rules 46-47 eStandard Trade & Industrial: Machine Shop 9-12

eOccupational Specialist I, Il or lll: Machine Shop 9-12
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eIndustrial Education K-12
eIndustrial Technology K-12

Rules 2002 oCTE: Trade & Industrial: Precision Machine Technology
e Workplace Specialist: Precision Machine Technology
eTechnology Education with high school setting

REPA/REPA 3 oCTE: Trade & Industrial Precision Machine Technology 5-12

eWorkplace Specialist: Precision Machining 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course MTTC 102: Turning Processes I; MTTC 103: Milling Processes |

Alignment

VU Course PMTD 120: General Machines

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);

Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

VU: ENGL 101, UCC Electives 12 hours

Promoted
Certifications

Competency #

NIMS Milling |

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain Manual Milling and Turning

7105.D1.1 Identify, understand and practice general and machine specific safety rules and practices.

7105.D1.2 Interpret engineering data presented in graphs or charts, algebraic expressions and
proportional relationships.

7105.D1.3 Demonstrate the correct use of basic hand tools, special accessories, and required testing
equipment.

7105.D1.4 Perform routine preventative maintenance procedures.

7105.D1.5 Perform linear and angular measurements using a six-inch scale, micrometers, calipers,
combination set, and sine bar.

7105.D1.6 Perform layout operations using a combination set, Vernier height gage, and surface plate.

7105.D1.7 Demonstrate the understanding of the theory and function of measuring and layout tools,
basic operations performed on conventional machine tools, related shop theory, shop
mathematics and calculations.

Domain Turning Process

7105.D2.1 Identify and demonstrate correct setup and operation of tooling applications for the
conventional engine lathe.

7105.D2.2 Utilize mathematical formulas to compute coordinates and solve lathe machining related
problems.

7105.D2.3 Apply feeds and speeds calculations for given material and tooling combinations.
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7105.D2.4 Think critically and independently analyze, synthesize, and evaluate technical problems and
information.

Domain Milling Process

7105.D3.1 Demonstrate applications of machining speeds and feeds.

7105.D3.2 Interpret detail and assembly drawings of tooling and related components.

7105.D3.3 Develop and utilize mathematical formulas to compute coordinates and solve milling machine
related problems.

7105.03.4 Perform routine preventative maintenance procedures.

7105.D3.5 Identify and demonstrate correct setup and operation of tooling applications for milling
machines.

7105.D3.6 Think critically and independently analyze, synthesize, and evaluate technical problems and
information.

Advanced Precision Machining

Career Cluster

Advanced Manufacturing

Program of Study

Precision Machining

NLPS Sequence

C

Course Code

7107

Course Advanced Precision Machining will build upon the Turning and Milling prcesses learned in

Description Precision Machining Fundamentals and will build a foundation in abrasive process machines.
Students will be instructed in the classroom on topics of shop safety, theory, industrial
terminology, and calculations associated with abrasives. Lab work will consist of the setup
and operation of bench grinders and surface grinders. Additionally students will be
introduced to Computerized Numeric Controlled (CNC) setup, operations and programming.
This course prepares the student for the optional National Institute for Metalworking Skills
(NIMS) Grinding | certification that may be required for college dual credit.

Prereq(s)/Co- Principles of Precision Machining; Precision Machining Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

It is recommended that Precision Machining program of study be taught in a 2-3 period block
of time.

VU dual credit requires that Precision Machining Fundamentals and Advanced Precision
Machining be completed concurrently

ADDITIONAL COURSE INFO

High Value

Bulletin 400

eStandard Trade & Industrial: Machine Shop K-12
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eIndustrial Arts 7-12

Rules 46-47 eStandard Trade & Industrial: Machine Shop 9-12
eOccupational Specialist I, Il or lll: Machine Shop 9-12
eIndustrial Education K-12

e|ndustrial Technology K-12

Rules 2002 oCTE: Trade & Industrial: Precision Machine Technology
eWorkplace Specialist: Precision Machine Technology
eTechnology Education with high school setting

REPA/REPA 3 oCTE: Trade & Industrial Precision Machine Technology 5-12
eWorkplace Specialist: Precision Machining 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course MTTC 105: Abrasive Processes |; MTTC 110: Turning and Milling Processes
Alignment

VU Course PMTD 120: General Machines

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);
Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology
Arts/Sciences VU: ENGL 101, UCC Electives 12 hours

Requirements

Promoted NIMS Grinding |

Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Advanced Milling and Turning

7107.D1.1 Demonstrate knowledge of basic OSHA requirements, general shop safety, and MSDS
information.

7107.D1.2 Create and interpret documentation for safety, set-up, and quality control purposes.

7107.D1.3 Utilize standard shop documents such as Job Routers, Job Process Sheets, Inspection Plans,
etc.

7107.D1.4 Effectively interpret part prints or technical drawings, including GD&T, and use the information
to select proper gauging and measurement tools.

7107.D1.5 Demonstrate applications of machining speeds and feeds.

7107.D1.6 Interpret detail and assembly drawings of tooling and related components.

7107.D1.7 Interpret engineering data presented in graphs or charts, algebraic expressions, and
proportional relationships.

7107.D1.8 Demonstrate the correct use of basic hand tools, special accessories, and required testing
equipment.

7107.D1.9 Perform routine preventative maintenance procedures.

7107.D1.10 Develop and utilize mathematical formulas to compute coordinates and solve lathe and milling
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machine related problems.

7107.D1.11 Apply basic knowledge of physics-mechanics to lathe and mill problems.

7107.D1.12 Apply tolerance limits and fits to meet lathe and mill machine tooling problems.

7107.D1.13 Identify and demonstrate correct setup and operation of tooling applications for the
conventional engine lathe and mill.

7107.D1.14 Think critically and independently analyze, synthesize, and evaluate technical problems and
information.

Domain Abrasive Processes

7107.D2.1 Demonstrate the correct use of abrasive tooling, special accessories, and required testing
equipment.

7107.D2.2 Apply tolerance limits and fits to meet abrasive processing requirements.

7107.D2.3 Identify and demonstrate correct setup and operation of abrasive operations.

7107.D2.4 Solve mathematical problems related to abrasive processing operations.

Domain Basic CNC Programming and Operation

7107.D3.1 Develop basic CNC programming and operating skills

7107.D3.2 Utilize CNC programming and machine tools to perform complex machining tasks

7107.D3.3 Use CNC machines to rough in parts that will be used in grinding processes.

7107.D3.4 Compare the material cost, waste, manpower, scheduling of producing a part with manual
machines compared to using a CNC production method using G- and M-codes

Precision Machining Capstone

Career Cluster Advanced Manufacturing

Program of Study Precision Machining

NLPS Sequence D

Course Code 7219

Course Precision Machining Capstone is an in-depth study of skills learned in Precision Machining |,
Description with a stronger focus on CNC setup/operation/programming. Students will be introduced to

two axis CNC lathe programming and three axis CNC milling machine programming. Develops
the theory of programming in the classroom with applications of the program accomplished
on industry-type machines. Studies terminology of coordinates, cutter paths, angle cutting,
and linear and circular interpolation. Classroom activities will concentrate on precision set-up
and inspection work, as well as machine shop calculations. Students will develop skills in
advanced machining and measuring parts involving tighter tolerances and more complex
geometry. A continued focus on safety will also be presented.

Prereq(s)/Co- Principles of Precision Machining; Precision Machining Fundamentals; Advanced Precision

Req(s) Machining

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Qualifies as a quantitative reasoning course
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Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il

Bulletin 400 eStandard Trade & Industrial: Machine Shop K-12eIndustrial Arts 7-12

Rules 46-47 eStandard Trade & Industrial: Machine Shop 9-12eQccupational Specialist I, Il or lll: Machine
Shop 9-12eIndustrial Education K-12eIndustrial Technology K-12

Rules 2002 oCTE: Trade & Industrial: Precision Machine TechnologyeWorkplace Specialist: Precision
Machine TechnologyeTechnology Education with high school setting

REPA/REPA 3 oCTE: Trade & Industrial Precision Machine Technology 5-12 eWorkplace Specialist:

Precision Machining 9-12eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course MTTC 107: CNC Setup and Operations I; MTTC 208: CNC Mill Programming; MTTC 209: CNC
Alignment Lathe Programming

VU Course PMTD 115: CNC Set Up and Operations; PMTD 116: Introduction to CNC Programming
Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Machine Tool Technology, TC Machine Tool Technology (48.0503);

Credential VU: CG Metalworking Technology

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

VU: ENGL 101, UCC Electives 12 hours

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain CNC Setup and Operation

7219.D1.1 Demonstrate a basic knowledge of OSHA requirements, chip handling, and general shop safety

7219.D1.2 Identify the components of a CNC Mill (Machining Center) and Lathe (Turning Center)

7219.D1.3 Identify and understand important documentation including job routers/process plan sheets
setup sheets, and prints.

7219.01.4 Perform machine inspections and preventative maintenance checks on CNC mills & lathes

7219.D1.5 Understand and navigate the machine control unit (MCU)

7219.D1.6 Perform safe and proper machine startup and shut down procedures

7219.D1.7 Recognize and correct machine malfunctions

7219.D1.8 Use jog controls to move the machine manually

7219.D1.9 Locate, assemble, and install the correct tooling in the tool changer/turret.

7219.D1.10 Properly install and align the appropriate work holding systems in the machine according to
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part documentation

7219.D1.11 Locate and set work offsets

7219.D1.12 Properly set tool offsets for each tool required in the part documentation

7219.D1.13 Load, verify, and safely execute a CNC program in automatic mode

7219.D1.14 Use manual, manual data input, and automatic operation modes.

7219.D1.15 Interpret the components of a basic CNC program

7219.D1.16 Perform basic edits of a part program

7219.D1.17 Use standard measuring and inspection tools to determine if parts are within tolerances

7219.D1.18 Apply basic Geometric Dimensioning & Tolerancing (GD&T) to part inspection.

7219.D1.19 Make tool wear adjustments to manufacture parts to specifications

Domain CNC Programming: Mill and Lathe

7219.D2.1 Consistently demonstrate proper programming format and techniques for manual CNC
programming to machine parts without error.

7219.D2.2 Complete appropriate documentation for safety, set-up, and quality control purposes.

7219.D2.3 Create process plans and routings for machining operations.

7219.D2.4 Choose appropriate tooling for specified material and machining operation.

7219.D2.5 Calculate proper feeds and speeds for optimal tool life, machining time, and part finish.

7219.D2.6 Understand and use the Cartesian Coordinate System

7219.D2.7 Write mill and lathe G and M code programs manually on the machine control/simulator/PC

7219.D2.8 Verify, troubleshoot, and correct part programs and machining problems

7219.D2.9 Navigate CNC controls to run programmed parts
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Advanced Manufacturing

Welding Technology

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7110 | Principles of 7111 | Shielded Metal 7101 | Gas Welding 7226 | Welding

Welding Arc Welding Processes Technology

Technology Capstone

Principles of Welding Technology

Career Cluster

Advanced Manufacturing

Program of Study Welding Technology
NLPS Sequence A
Course Code 7110

Course Principles of Welding Technology includes classroom and laboratory experiences that develop

Description a variety of skills in oxy-fuel cutting and basic welding. This course is designed for individuals
who intend to make a career as a Welder, Technician, Designer, Researcher, or Engineer.
Emphasis is placed on safety at all times. OSHA standards and guidelines endorsed by the
American Welding Society (AWS) are used. Instructional activities emphasize properties of
metals, safety issues, blueprint reading, electrical principles, welding symbols, and mechanical
drawing through projects and exercises that teach students how to weld and be prepared for
postsecondary and career success.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Welding & Cutting K-12

Rules 46-47 eStandard Trade & Industrial: Welding & Cutting 9-12
eOccupational Specialist I, Il or lll: Welding & Cutting 9-1

Rules 2002 oCTE: Trade & Industrial: Welding Technology
eWorkplace Specialist: Welding Technology

REPA/REPA 3 oCTE: Trade & Industrial Welding 5-12
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eWorkplace Specialist: Welding 9-12

ITCC Course WELD 100: Welding Fundamentals

Alignment

VU Course WELD 160: General Welding; WELD 107: Industrial Blueprint Reading for Welding

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

Arts/Sciences VU: ENGL 101 English Composition; MATH 100-level or higher; UCC Social Science or Speech

Requirements Elective

Promoted AWS Sense Core

Certifications

Competency # Competency

Domain Welding Fundamentals

7110.D1.1 Understand and identify welding symbols and blueprints.

7110.D1.2 Discuss the need for workplace safety and workplace safety training programs as covered by
the OSHA 10 Hour program

7110.D1.3 Demonstrate basic welding techniques using virtual welding simulator.

7110.D1.4 Learn proper AWS Standard Welding Terms and Definitions.

7110.D1.5 Effectively analyze and apply Metallurgy fundamentals to welding processes.

7110.D1.6 Identify the five basic welding joints.

7110.D1.7 Understand and identify welding defects and discontinuities.

7110.D1.8 Understand how to interpret Weld Procedure Specifications (WPSs) and their purpose.

7110.D1.9 Demonstrate the use of oxy fuel welding and cutting.

7110.D1.10 Demonstrate the use of plasma arc cutting.

7110.D1.11 Discuss the current trends and opportunities in the welding field.

7110.D1.12 Attain readiness to take OSHA 10 Hour General Industry Certification exam

7110.D1.13 Demonstrate ability to read and interpret technical documents. Apply that knowledge to steel
fabrication.

7110.D1.14 Utilize welding symbols to make appropriate welds according to code.

7110.D1.15 Understand the basic concepts of sketching and drawing blueprints.

7110.D1.16 Understand and apply welding symbol terminology and theory to industry applications

7110.D1.17 Demonstrate ability to use various types of software applicable to course.

Domain Plasma Arc Cutting

7110.D2.1 Understand and apply learned skills to be able to operate CNC plasma cutting equipment

7110.D2.2 Use CAD software to design parts

7110.D2.3 Perform basic maintenance on all required equipment

7110.D2.4 Utilize equipment to its full capability
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7110.D2.5 Use proper terminology as it applies to Plasma Arc Cutting
7110.D2.6 Show they understand safe work practices
7110.D2.7 Apply learned skills to cut and fabricate a project

Shielded Metal Arc Welding
Career Cluster Advanced Manufacturing
Program of Study Welding Technology
NLPS Sequence B
Course Code 7111
Course Shielded Metal Arc Welding involves the theory and application of the Shielded Metal Arc
Description Welding process. Process theory will include basic electricity, power sources, electrode

selection, and all aspects pertaining to equipment operation and maintenance. Laboratory
welds will be performed in basic weld joints with a variety of electrodes in the flat, horizontal
and vertical positions. Emphasis will be placed on developing the basic skills necessary to
comply with AWS industry standards.

Prereq(s)/Co- Principles of Welding Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Welding & Cutting K-12

Rules 46-47 eStandard Trade & Industrial: Welding & Cutting 9-12e0Occupational Specialist I, Il or IIl:
Welding & Cutting 9-1

Rules 2002 oCTE: Trade & Industrial: Welding TechnologyeWorkplace Specialist: Welding Technology

REPA/REPA 3 oCTE: Trade & Industrial Welding 5-12 eWorkplace Specialist: Welding 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course WELD 108: Shielded Metal Arc Welding I; WELD 206: Advanced Shielded Metal Arc Welding

Alignment

VU Course WELD 102: Shielded Metal Arc Welding |

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508
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Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology
Arts/Sciences VU: ENGL 101 English Composition; MATH 100-level or higher; UCC Social Science or Speech
Requirements Elective
Promoted AWS D.1.1 Shielded Metal Arc Welding,
Certifications
Competency # Competency
Domain Shielded Metal Arc Welding
7111.D1.1 Demonstrate electric welding equipment safety.
7111.D1.2 Understand and apply all shielded metal arc welding safety rules.
7111.D1.3 Identify the five basic welding joints.
7111.D1.4 Identify heat input and metal distortion.
7111.D1.5 Describe the capabilities of electric welding equipment.
7111.D1.6 Weld with A.C. and D.C. current.
7111.D1.7 Prepare and tack weld coupons.
7111.D1.8 Make single and multi-pass welds.
7111.D1.9 Weld in the flat, horizontal, vertical, and the overhead position.
7111.D1.10 Identify SMAW electrodes and AWS electrode classification.
7111.D1.11 Describe D.C. straight and reverse polarity.
7111.D1.12 Describe proper electrode manipulation for each type of electrode.
7111.D1.13 Describe proper correct technique for each welding position and electrode type.
7111.D1.14 Demonstrate ability to read and interpret technical documents.
7111.D1.15 Demonstrate ability to use various types of software applicable to course.
Domain Advanced Shielded Metal Arc Welding
7111.D2.1 Describe differences in currents and polarities; AC, DC Reverse and DC Straight.
7111.D2.2 Explain how to safely use SMAW equipment.
7111.D2.3 Describe the AWS electrode identification system for SMA process.
7111.D2.4 Perform fillet welds on .5” to 1"plate (21-bead multi-pass) in horizontal, vertical and overhead
positions.
7111.D2.5 Describe how to control magnetic arc blow in DC welding of groove welds.
7111.D2.6 Prepare and tack groove welds as to AWS D1.1 Structural Steel Code.
7111.D2.7 Perform 3/8"and 1" groove welds as per AWS and ASME Code, in all positions.
7111.D2.8 Perform air carbon arc gouging on steel groove welds.
7111.D2.9 Describe heat input and metal warpage and distortion.
7111.D2.10 Describe methods of destructive and non-destructive testing.
7111.D2.11 Attain readiness to take American Welding Society certification exam
7111.D2.12 Demonstrate ability to read and interpret technical documents.
7111.D2.13 Demonstrate ability to use various types of software applicable to course.

Page | 64




Next Level Programs of Study

Leaming that works for Indiana

Gas Welding Processes

Career Cluster

Advanced Manufacturing

Program of Study Welding Technology
NLPS Sequence C
Course Code 7101

Course Gas Welding Processes is designed to cover the operation of Gas Metal Arc Welding (MIG)

Description equipment. This will include all settings, adjustments and maintenance needed to weld with a
wire feed system. Instruction on both short-arc and spray-arc transfer methods will be
covered. Tee, lap, and open groove joints will be done in all positions with solid, fluxcore, and
aluminum wire. Test plates will be made for progress evaluation. Schools may choose to
offer the course as a comprehensive MIG Welding course or a combination of introductory
MIG and TIG Welding operations.

Prereq(s)/Co- Principles of Welding Technology

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Schools may choose to cover both introductory MIG and TIG Welding. This configuration is
available for dual credit through ITCC.

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 eStandard Trade & Industrial: Welding & Cutting K-12

Rules 46-47 eStandard Trade & Industrial: Welding & Cutting 9-12e0Occupational Specialist I, Il or lIl:
Welding & Cutting 9-1

Rules 2002 oCTE: Trade & Industrial: Welding TechnologyeWorkplace Specialist: Welding Technology

REPA/REPA 3 oCTE: Trade & Industrial Welding 5-12 eWorkplace Specialist: Welding 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course WELD 207: Gas Metal Arc (MIG) Welding; WELD 272: Advanced Gas Metal (MIG) Welding Il
Alignment

VU Course WELD 103: Gas Metal Arc Welding

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology

VU: ENGL 101 English Composition; MATH 100-level or higher; UCC Social Science or Speech
Elective
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Promoted AWS D.1.1 MIG, AWS Sense Entry Level Welder

Certifications

Competency # Competency

Domain Gas Metal Arc Welding

7101.D1.1 Employ safety practices involved in gas metal arc welding.

7101.D1.2 Describe constant voltage and wire feed welding processes.

7101.D1.3 Weld with hard wire using short circuit and spray method welding.

7101.D1.4 Weld with flux-core tubular wires.

7101.D1.5 Weld aluminum with spray.

7101.D1.6 Identify the gases used in gas metal arc welding.

7101.D1.7 Perform routine maintenance on gas metal arc welding equipment.

7101.D1.8 Identify and weld five (5) basic types of joints.

7101.D1.9 Demonstrate ability to read and interpret technical documents.

7101.D1.10 Demonstrate ability to use various types of software applicable to course.

Domain Advanced Gas Metal Arc Welding

7101.D2.1 Demonstrate the proper safety procedures in Gas Metal Arc welding.

7101.D2.2 Learn proper AWS Standard Welding Terms and Definition.

7101.D2.3 Perform weld restarts that are smooth and even with GMAW using short circuiting transfer
equipment on mild steel.

7101.D2.4 Perform lap and tee joint welds with GMAW using short circuiting transfer equipment on mild
steel in the vertical up, vertical down and overhead position.

7101.D2.5 Perform square groove welds with GMAW using short circuiting transfer equipment on mild
steel in the vertical up, vertical down and overhead position.

7101.D2.6 Perform lap and tee joint welds with GMAW using spray equipment on thick mild steel in the
flat and horizontal position.

7101.D2.7 Perform V-Groove welds with GMAW using spray equipment on thick mild steel in the flat
position.

7101.D2.8 Perform lap, tee and groove welds with GMAW equipment on aluminum.

7101.D2.9 Understand welding procedure specifications (WPS) and be able to follow them.

7101.D2.10 Understand the basic metallurgical properties of steel and aluminum and how they are
affected by welding.

7101.D2.11 Understand the significance of the suffix in GMAW electrode selection.

7101.D2.12 Prepare to create a workmanship sample weldment for GMAW following the AWS provided
prints.

7101.D2.13 Gain insight into the Certification for AWS welders

7101.D2.14 Attain readiness to take American Welding Society certification exam

7101.D2.15 Demonstrate ability to read and interpret technical documents.

7101.D2.16 Demonstrate ability to use various types of software applicable to course.
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Welding Technology Capstone

Career Cluster Advanced Manufacturing

Program of Study Welding Technology

NLPS Sequence D

Course Code 7226

Course The Welding Technology Capstone course builds upon the knowledge and skills developed in
Description Welding Fundamentals, Shielded Metal Arc Welding, and Gas Metal Arc Welding by

developing advanced welding skills in Gas Tungsten Arc Welding (TIG), Pipe Welding, and
Fabrication. As a capstone course, students should have the opportunity to apply their
knowledge and use skills through an intensive work-based learning experience.

Prereq(s)/Co- Principles of Welding Technology; Shielded Metal Arc Welding; Gas Welding Processes

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il

Bulletin 400 eStandard Trade & Industrial: Welding & Cutting K-12

Rules 46-47 eStandard Trade & Industrial: Welding & Cutting 9-12e0Occupational Specialist I, Il or IIl:
Welding & Cutting 9-1

Rules 2002 oCTE: Trade & Industrial: Welding TechnologyeWorkplace Specialist: Welding Technology

REPA/REPA 3 oCTE: Trade & Industrial Welding 5-12 eWorkplace Specialist: Welding 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course WELD 208: Gas Tungsten Arc (TIG) Welding; WELD 273: Advanced Gas Tungsten Arc Welding

Alignment II; WELD 203: Pipe Welding I*; WELD 210: Welding Fabrication I*; Elective

VU Course WELD 105: Shielded Metal Arc Welding Il; WELD 104: Gas Tungsten Arc Welding; WELD 106:

Alignment Welding Certification Review

Four Yr Course

Alignment

Postsecondary ITCC: CT Structural Welding 48.0508; TC Welding Technology 48.0508;

Credential VU: CG Welding Technology 48.0508

Liberal ITCC: MATH 122 Applied Technical Mathematics; IVYT 113 Student Success in Technology
Arts/Sciences VU: ENGL 101 English Composition; MATH 100-level or higher; UCC Social Science or Speech
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Requirements Elective

Promoted AWS D.1.1 SMAW

Certifications

Competency # Competency

Domain Gas Tungsten Arc Welding

7226.D1.1 Interpret welding symbols and demonstrate how they apply to shop drawings.

7226.D1.2 Identify the various joint configurations and explain how they affect weld strength.

7226.D1.3 Employ and practice safety procedures and practices used in the welding industry.

7226.D1.4 Identify and describe the function of each component of a GTAW station.

7226.D1.5 Identify and specify GTAW electrodes using the AWS electrode classification system.

7226.D1.6 Identify and specify GTAW filler metals using the AWS filler metal classification system.

7226.D1.7 Explain the effects of DCEN, DCEP, and AC current on electrode life, surface cleaning, and weld
characteristics.

7226.D1.8 Describe the shielding gases used for GTAW, describe their characteristics and their uses.

7226.D1.9 Select the proper power source, current type, shielding gas, flow rate, electrode type and
diameter, nozzle size, and filler metal.

7226.D1.10 Properly assemble and adjust all variables required to produce acceptable GTA welds.

7226.D1.11 Properly prepare tungsten electrodes for welding with AC or DC current.

7226.D01.12 Demonstrate the use of square wave and pulse welding technology and how it applies to
GTAW.

7226.D1.13 Properly prepare metals for welding.

7226.D1.14 Identify different types of weld defects and describe steps to prevent them.

7226.D1.15 Describe welding characteristics for Mild Steel, Stainless Steel, and Aluminum and other
weldable metals.

7226.D1.16 Demonstrate welding on various types of metals.

Domain Advanced Gas Tungsten Arc Welding

7226.D2.1 Demonstrate the proper safety procedures in Gas Tungsten Arc welding.

7226.D2.2 Learn proper AWS Standard Welding Terms and Definition.

7226.D2.3 Setup and shut down of a Gas Tungsten Arc station properly and safely.

7226.D2.4 Select and determine the proper electrode and nozzle size for a job.

7226.D2.5 Understand welding procedure specifications (WPS) and be able to follow them.

7226.D2.6 Perform destruction testing with appropriate welds.

7226.D2.7 Perform proper techniques of preparation of tungsten electrodes.

7226.D2.8 Perform balling of tungsten electrodes in preparation for aluminum welding.

7226.D2.9 Gain insight into the Certification for AWS welders.

7226.D2.10 Practice welding, following WPS and instructor’s guidelines.

7226.D2.11 Lap/T/Square groove/w/wire on 10ga.steel.

7226.D2.12 Lap/T/Square groove on 10ga. Stainless Steel.

7226.D2.13 Lap/T on 10ga. Aluminum.

7226.D2.14 Workmanship sample prints; steel, stainless steel, aluminum.

7226.D2.15 Attain readiness to take American Welding Society certification exam.

7226.D2.16 Demonstrate ability to read and interpret technical documents.
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Domain Pipe Welding

7226.D3.1 Understand and apply all shielded metal arc pipe welding and gas tungsten arc welding safety
rules.

7226.D3.2 Apply American Welding Society D1.1 code welding criteria to guided bend tests.

7226.D3.3 Utilize and apply shielded metal arc pipe welding process and gas tungsten arc welding
fundamentals to pass AWS welding certifications.

7226.D3.4 Apply all appropriate equipment settings and adjustments.

7226.D3.5 Understand and apply the basic principles and terminology involved in destructive weld
testing.

7226.D3.6 Employ safety procedures in preparation of and welding of pipe.

7226.D3.7 Perform the proper technique for preparing the pipe for welding.

7226.D3.8 Tack pipe in 2G and 5G position.

7226.D3.9 Weld pipe in the2G position with the stringer bead method.

7226.D3.10 Weld pipe in the 5G position with the stringer or weave bead method.

7226.D3.11 Prepare pipe for weld test.

7226.D3.12 Demonstrate ability to inspect weld joint before, during and after welding.

7226.D3.13 Demonstrate ability to read and interpret technical documents.

Domain Fabrication

7226.D4.1 Describe equipment used in basic metal fabrication.

7226.D4.2 Use measuring equipment.

7226.D4.3 Prepare a bill of materials from a print chosen for project.

7226.D4.4 Prepare a list of fabrication steps necessary to fabricate this project.

7226.D4.5 Layout the various tolerances, fits and allowances related to this project.

7226.D4.6 Layout the assigned project.

7226.D4.7 Fabricate the assigned project.

7226.D4.8 Perform visual inspection of project.

7226.D4.9 Produce a detailed drawing of project with welding symbols.

7226.D4.10 Demonstrate ability to read and interpret technical documents.
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Introduction to Agriculture, Food, and Natural Resources

Career Cluster Agriculture

Program of Study

NLPS Sequence Introductory Course

Course Code 5056

Course Introduction to Agriculture, Food and Natural Resources is a two semester course that is
Description highly recommended as a prerequisite to and as a foundation for all other agricultural classes.

Through hands-on learning activities, students are encouraged to investigate areas of
agriculture. Students are introduced to the following areas of agriculture: animal science,
plant and soil science, food science, horticultural science, agricultural business management,
natural resources, agriculture power, structure, and technology, careers in agriculture,
leadership, and supervised agricultural experience. An activity and project-based approach is
used along with team building to enhance the effectiveness of the student learning activities.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory
Bulletin 400 ® Vocational Agriculture K-12
Rules 46-47 e Any Agribusiness License 9- 12

e Any Standard Agriculture license
e Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

Rules 2002 e CTE: Agriculture with high school setting
e Workplace Specialist | or Il in related course approved for a CTE pathway with a balance of
all Agriculture relatable subject matter

REPA/REPA 3 oCTE: Agriculture 9-12
eWorkplace Specialist | or Il in related course approved for a CTE pathway with a balance of
all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course
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Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Careers

Core Standard 1

Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

IAFNR-1.1 Evaluate the nature and scope of agriculture in society and the economy

IAFNR-1.2 Evaluate and explore the career opportunities in agriculture

IAFNR-1.3 Describe the means to achieve career opportunities in agriculture

IAFNR-1.4 Demonstrate the qualities, attributes and skills necessary to succeed in, or further prepare for,
a chosen career while effectively contributing to society

Domain Leadership

Core Standard 2

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

IAFNR-2.1 Communicate using strategies that ensure clarity, logic, critical thinking, purpose, and
professionalism in formal and informal settings

IAFNR-2.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

IAFNR-2.3 Examine roles within teams, work units, departments, organizations, inter- organizational
systems, and the larger environment

IAFNR-2.4 Acquire the communication skills necessary to positively influence others

IAFNR-2.5 Model characteristics of ethical and effective leaders in the workplace and community (e.g.,
integrity, self-awareness, self-regulation, etc.)

Domain Supervised Agricultural Experience

Core Standard 3

Students validate the necessity of a Supervised Agricultural Experience (SAE) as a critical
component to a well-rounded agricultural education.

IAFNR-3.1 Set expectations and goals related to an SAE program and explore the options

IAFNR-3.2 Distinguish opportunities to apply academic learning to solve problems in the workplace and
community (e.g., identify how to: increase productivity, reduce costs, lower inputs, etc.)

IAFNR-3.3 Assess workplace/community problems and identify the most appropriate academic
knowledge and skills to apply

IAFNR-3.4 Apply academic knowledge and skills to solve problems in the workplace/community and
reflect upon the results achieved

IAFNR-3.5 Develop an individual SEA program and implement record keeping skills

Domain Plant & Soil Science
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Core Standard 4 Students connect the necessity of plant and soil science to modern agriculture.

IAFNR-4.1 Apply knowledge of plant classification, plant anatomy and plant physiology to the production
and management of plants

IAFNR-4.2 Prepare and implement plant management strategies that address environmental factors,
essential nutrients, and soil management practices for productive plant growth

IAFNR-4.3 Identify the physical qualities of the soil that determine its use

Domain Natural Resource

Core Standard 5

Students confirm the importance of preserving and replenishing our natural resources through
natural resource management (e.g., water, soil, air, timber, wildlife, etc.).

IAFNR-5.1 Explain interrelationships between natural resources and humans necessary to conduct
conservation practices in natural environments

IAFNR-5.2 Summarize the relationship between natural resources, ecosystems and human activity

IAFNR-5.3 Identify natural resources and their importance to the local community

Domain Animal Science

Core Standard 6 Students explore concepts related to the modern animal science industry.

IAFNR-6.1 Examine the components, historical development, global implications and future trends of the
animal systems industry

IAFNR-6.2 Classify, evaluate, select, and manage animals based on anatomical and physiological
characteristics

IAFNR-6.3 Examine the components of the meat industry

IAFNR-6.4 Identify and categorize terms and methods related to animal production (e.g., sustainable,
conventional, humanely raised, natural, organic, etc.)

IAFNR-6.5 Examine biosecurity measures utilized to protect the welfare of animals on a local, state,
national, and global level

Domain Agribusiness

Core Standard 7

Students explore the basic economic principles which are used in agricultural business
management and industry and how they impact the daily lives consumers.

IAFNR-7.1 Define and provide examples of management skills used to organize an AFNR business (e.g.,
management types, organizational structures, time management techniques, conducting
business agreements, etc.)

IAFNR-7.2 Describe the meaning, importance, and economic impact of entrepreneurship

IAFNR-7.3 Execute supply-and-demand principles in AFNR businesses

IAFNR-7.4 Recognize quality AFNR business plan components that have been developed using the SMART
(specific, measurable, attainable, realistic and timely) goals

IAFNR-7.5 Apply agribusiness management principles in real or simulated agribusiness systems

Domain Food Science

Core Standard 8

Students apply concepts of agriculture to the various aspects of the food science and
processing industry.

IAFNR-8.1 Examine components of the food industry

IAFNR-8.2 Apply principles of nutrition, biology, microbiology, chemistry and human behavior to the
development of food products and processing industry

IAFNR-8.3 Select and process food products for storage, distribution and consumption

IAFNR-8.4 Develop and implement procedures to ensure safety, sanitation and quality in food product
and processing facilities

Domain Biotechnology
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Core Standard 9 Students explore the use of data and scientific techniques concerning living organisms in the
context of AFNR.

IAFNR-9.1 Examine and categorize current applications and gains achieved in applying biotechnology to
agriculture

IAFNR-9.2 Analyze the relationship and implications of bioethics, laws and public perceptions on
applications of biotechnology in agriculture (e.g., ethical, legal, social, cultural issues)

IAFNR-9.3 Research and summarize the evolution of biotechnology in agriculture

Domain Power, Structure, and Technology

Core Standard 10

Students establish a basic knowledge of agricultural power, structure, and technology and
physical science.

IAFNR-10.1 Apply physical science and engineering principles to design, implement and improve safe and
efficient mechanical systems in AFNR situations

IAFNR-10.2 Apply technology principles in the use of agricultural technical systems

IAFNR-10.3 Investigate power, structure, and technological systems as they relate to the modern

agriculture industry

Supervised Agriculture Experience (SAE)

Career Cluster Agriculture
Program of Study

NLPS Sequence

Course Code 5228

Course Supervised Agricultural Experience (SAE) is designed to provide students with opportunities to

Description gain experience in the agriculture field(s) in which they are interested. Students will
experience and apply what is learned in the classroom, laboratory and training site to real-life
situations with a standards-based plan for learning. Students work closely with their
agriculture teacher(s), parents and/or employers to get the most out of their SAE program.
This course can be offered each year as well as during the summer session. Curriculum
content and competencies need to be varied so that school year and summer session
experiences are not duplicative.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 semester course, 1 credit per semester, 8 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas.

Dual Credit Status

Additional Notes

Funding

Curriculum content and standards-based plan for learning should not be duplicated when this
course is taken for multiple semesters.

ADDITIONAL COURSE INFO

Bulletin 400

e Vocational Agriculture K-12 e Occupational Specialist in related course approved for an
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Agriculture pathway

ITCC Course
Alignment

Rules 46-47 e Any Standard Agriculture license ® Occupational Specialist in related course approved for
an Agriculture pathway

Rules 2002 ® CTE: Agriculture with high school setting ® Workplace Specialist in related course approved
for an Agriculture pathway

REPA/REPA 3 oCTE: Agriculture 5-12 eWorkplace Specialist in related course approved for an Agriculture

pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

A. Students shall be able to describe the importance of an SAE program and the benefits
that can be obtained from a successful SAE program.

Define SAE.

Summarize the reasons for having an SAE program.

Outline the benefits of a good SAE program.

Specify the criteria which must be met to qualify as an SAE program.

Evaluate the characteristics of a good SAE program.

AN Rl Il I

Explain the relationship of SAE programs to the total agricultural program.

B. Students shall be able to identify the opportunities for SAE projects in the community.

List the six major types of SAE programs.

Evaluate the characteristics of the SAE program areas.

Identify examples of projects in each program area.

PlwINIE

Identify the resources/opportunities for SAE projects within the school, community, and
home.

ol

Describe local guidelines for the scope and nature of SAE programs.

C. Students shall be able to select goals for an SAE program.

Explain the importance of setting goals for an SAE program.
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List the types of goals which could be set for an SAE program.

Explain how goals should be set for the SAE program.

D. Students shall outline the steps that are needed to begin an SAE program.

Evaluate personal interests for each SAE program area.

Outline how to obtain help in determining what will be needed for the SAE program.

Offer possible ways of financing the SAE program.

Describe the responsibilities involved in planning and conducting an SAE program

Write a personal annual and long-range SAE program plan.

Discuss the potential value of the selected SAE program for personal and career development.

Njoui kWM E

Activate SAE program plans.

E. Students shall be able to keep the following records for their SAE programs: budgets,
inventories, financial statements, receipts and expenditures.

Explain the importance of keeping records.

Identify the necessary forms to keep in the record book.

w

Explain what information is included in Ownership Business Agreements and Placement
Training Agreements.

Explain what a budget is and where it is used.

Identify the information necessary to budgeting.

Explain how to complete a budget for an SAE program.

Compare and contrast a budget and a cash flow summary.

XN A

Explain the importance of keeping an accurate inventory and demonstrate how to complete a
beginning inventory.

Explain the beginning financial statement and demonstrate how to construct it.

10.

Explain the methods used to record receipts and expenditures.

11.

Demonstrate how to total receipt and expenditure pages at the end of the month.

12.

Identify any additional records which should be kept each month and explain their purpose.

F. Students shall be able to complete the forms needed to summarize, analyze, and
evaluate the SAE program.

Identify the forms needed to summarize the year’s records.

Explain how the cash flow summary is used.

Explain depreciation and how it is recorded.

Explain the importance of completing an ending inventory.

vl W N e

Identify the purposes of having a profit or loss statement and the information needed to
complete it.

Explain how enterprises are analyzed in an SAE program

Identify where to find the information necessary to complete an SAE program summary.

Identify the forms which are used to evaluate and improve an SAE program.

Lo N o

Explain net worth and how does it reveal the progress of an SAE program.
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10. | ldentify some points to evaluate on the financial statement.

11. | Identify some ways to increase returns from an SAE program.

12. | Identify the “problems” or weaknesses in the SAE program and select possible short- and long-
range solutions.

13. | Evaluate the overall quality and value of the SAE program.

14. | Revise the long-range plan for the SAE program, as necessary.

15. | Make appropriate decisions about expanding and/or diversifying the SAE program.
G. Students shall identify the awards that are available based on an SAE program.

1. | Identify the awards which may be received from an SAE program.

Identify the information needed to complete award applications.

Identify the minimum SAE program requirements for FFA degrees.

H. Students shall develop a knowledge of job search techniques and resources available to
the job seeker.

1. | Prepare a list of contacts for employment based on personal aptitudes, traits, abilities, and
interests in relation to career choices.

2. | Identify the factors to consider when selecting resources to locate a job.

3. | Understand how to interpret want ads and posted job vacancy announcements.

4. | Compare and contrast public and private employment agencies.

5. | Discuss the services provided by employment agencies.

6. | Explain how to use placement services for a personal job search.
. Students shall understand the importance of the first contact in the job search.

1. | Identify and describe six items to be included in a resume.

2. | List the important factors to consider when using the telephone for a job search.

3. | Describe the important components of a resume.

4. | Explain the use of a resume in a job search.

5. | List the important components of a cover letter and be able to write one.

6. | Complete sample job applications.

J.  Students shall understand the fundamental requirements for keeping a job.

1. | Discuss the importance of interpersonal communication, appropriate dress, and self-
evaluation procedures.

Discuss the concept of professional ethics.

Understand how being able to follow directions effectively relates to job survival.

Gain an understanding of the major reasons why workers are fired from their jobs.

K. Students who are juniors or seniors in Agricultural Science and Business shall have the
opportunity to be placed in an Agricultural Cooperative Program related to their
individual SAFE’s.

1. | Gain employment on a farm, ranch or in an agribusiness which is not owned by the student’s
parents or guardians.
2. | Aminimum of 15 hours per week will be required, 10 of the 15 required hours must be during
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the school week.

Demonstrate management skills by keeping satisfactory records.

Advanced Career & Technical Education, College Credit: Agriculture

Career Cluster Agriculture
Program of Study

NLPS Sequence

Course Code 6130

Course Advanced Career and Technical Education, College Credit is a course title covering any CTE

Description advanced course offered for credit by an accredited post-secondary institution through an
adjunct agreement with a secondary school. The intent of this course is to allow students to
earn college credit for courses with content that goes beyond that currently approved for high
school credit. This course may be used for any dual enrollment course, including a joint
program of study involving a postsecondary partnership.

Prereq(s)/Co- none

Req(s)

Credits Credits: 1 semester course, up to 3 credits per semester, may be offered for successive

semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

A student should earn at least 3 postsecondary credits for each high school credit. Schools
must have an approved Nonstandard Course Waiver on file to be eligible for CTE Funding.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Pilot

Bulletin 400 e Vocational Agriculture K-12 e Occupational Specialist in related course approved for an
Agriculture pathway

Rules 46-47 e Any Standard Agriculture license ® Occupational Specialist in related course approved for
an Agriculture pathway

Rules 2002 e CTE: Agriculture with high school setting ® Workplace Specialist in related course approved
for an Agriculture pathway

REPA/REPA 3 o CTE: Agriculture 5-12 eWorkplace Specialist in related course approved for an Agriculture

pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment
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Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Agriculture: Special Topics

Career Cluster Agriculture
Program of Study

NLPS Sequence

Course Code 6150

Course
Description

Agriculture: Special Topics is an extended learning experience designed to address the
advancement and specialization of careers within the career cluster through the provision of a
specialized course for a specific workforce need in the school’s region. The learning experience
is at a qualified site, and is designed to give the student the opportunity to learn and practice
technical skills; while working under the direction of the appropriately licensed professional.
Throughout the course, students will focus on learning about employment opportunities and
obtaining the knowledge, skills and attitudes essential for success in specific occupations.
Course standards and curriculum must be tailored to the specific profession, preparing
students to advance in this career field, and where applicable, provide students with
opportunities for certification or dual credit. Participation in a related CTSO encourages the
development of leadership, communication and career related skills, and opportunities for
community service.

Prereq(s)/Co-
Req(s)

None

Credits

Credits: 1 semester course, up to 3 credits per semester, may be offered for successive
semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X

Additional Notes

Schools must have an approved Nonstandard Course Waiver on file to be eligible for CTE
Funding.

ADDITIONAL COURSE INFO
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Funding Pilot

Bulletin 400 ® Vocational Agriculture K-12 e Occupational Specialist in related course approved for an
Agriculture pathway

Rules 46-47 e Any Standard Agriculture license ® Occupational Specialist in related course approved for
an Agriculture pathway

Rules 2002 e CTE: Agriculture with high school setting ® Workplace Specialist in related course approved
for an Agriculture pathway

REPA/REPA 3 oCTE: Agriculture 5-12 eWorkplace Specialist in related course approved for an Agriculture
pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
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Agriculture, Food and Natural Resources

Ag Mechanical and Engineering

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5088 | Agriculture Power, | 7112 | Agriculture 7228 Agriculture
Agriculture Structures and Structures Mechanization and
Technology Fabrication and Technology
Design Capstone

Principles of Agriculture

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Ag Mechanical and Engineering, Agri-Science — Plants or Animals, Horticulture, Landscaping,
Natural Resources, Precision Agriculture

NLPS Sequence A

Course Code 7117

Course Principles of Agriculture is a two-semester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding of the
role of agriculture in the United States and globally. Students will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel and the
associated health, safety and environmental management systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career ready
skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a
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balance of all Agriculture relatable subject matter

ITCC Course
Alignment

Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agribusiness Management
° Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 ° CTE: Agriculture 9-12
° Workplace Specialist: Agribusiness 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101: Introduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precision
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
distribution of the world’s important crop and livestock species.

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the world.

7117.D1.4 Understand US production systems for major grain crops, including Crop Rotation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR systems on local, state,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and how
economic principles are used to analyze and solve problems in agriculture and agribusiness.

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have students recognize the role of producers, input suppliers, food marketing

Page | 81




Next Level Programs of Study

Leaming that works for Indiana

organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness expect in
prospective employees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US.

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve those opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAE program and implementation plan for record keeping skills.

Career Cluster Agriculture, Food and Natural Resources

Program of Study Ag Mechanical and Engineering

NLPS Sequence B

Course Code 5088

Course Agriculture Power, Structure and Technology is a two semester, lab intensive course in which

Description students develop an understanding of basic principles of tool selection, operation,
maintenance, and management of agricultural equipment in concert with the utilization of
technology. Topics covered include: safety, problem-solving/troubleshooting, electricity,
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plumbing, concrete, carpentry, metal technology, engines, emerging technologies, leadership
development, supervised agricultural experience, and career opportunities in the area of
agriculture power, structure, and technology.

Prereq(s)/Co- Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding High Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Any Occupational Specialist I, I, or lll in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agriculture Mechanics
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Power, Structure & Technology 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 106: Agriculture Mechanization; AGRI 128: Agricultural Safety

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Agriculture Safety

Explain the importance of safety in agricultural mechanics

Identify and differentiate between safe and unsafe shop and work safety practices

Describe the methods utilized to implement safe work and proper use of safety equipment
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practices

Identify and explain the purpose of signals and symbols in agricultural safety

Explain the importance and function of an operator's manual

Identify and explain the role that various agencies play in regulating shop safety

Locate and demonstrate the proper uses of the first aid and emergency equipment found in an
agricultural shop

Develop proper safety skills to use for hand and power tools

Domain

Tools

Identify the hand and power tools utilized in agricultural power, structure, and technology

Display the proper techniques to employ when utilizing hand and power tools

Identify and display the correct use of measuring and marking devices

Show the correct procedures to follow when preparing to grind, sharpen, and recondition
equipment and hand tools

Demonstrate a knowledge and understanding of metric to standard measurement conversions

Domain

Electrical Technology

Define basic electrical terminology and identify and explain the basic principles of electricity
and differentiate between amps, ohms, volts, and watts

Recognize and explain schematics and construct wiring circuits

Demonstrate safe wiring practices and basic wiring skills

Show the methods used to make proper splices, connections and soldering, soldering

Explain and demonstrate the methods used to measure electrical circuits for voltage,
amperage, resistance, and wattage

Solve multi-step problems to install electrical circuits, switching devices, and appliances

Justify the need to install ground-fault circuit interrupters Keep this standard as students need
to know when to install one in wet locations

Explore and utilize electric motors and controls

Domain

Mechanical Technology

Perform mathematical calculations to determine the mechanical advantage of simple
machines in AFNR related mechanical systems.

Service filtration systems and maintain fluid levels on equipment, machinery and power units
in accordance with operator’s manuals.

Perform pre-operation inspections, start-up & shut-down procedures on equipment,
machinery and power units as specified in owner’s manuals

Domain

Engine Technology

Identify and explain the function and maintenance of integral engine components

Compare and contrast a 4 stroke-cycle, 2 stroke-cycle, and diesel engine

Explain and demonstrate proficiency in the use of measuring tools and test instrument

Select and use lubricants by proper classification

Understand basic fundamentals and troubleshooting for fuel, cooling, electrical, and intake
and exhaust systems functions

Analyze and explain how the components of internal combustion engines interrelate during
operation.

Utilize technical manuals and diagnostic tools to determine service and repair needs of spark-
and-compression internal combustion engines used in AFNR power, structural and technical
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Agriculture Structures Fabrication and Design

Career Cluster Agriculture, Food and Natural Resources

Program of Study Ag Mechanical and Engineering

NLPS Sequence C

Course Code 7112

Course Agricultural Structures Fabrication and Design is a two-semester course that focuses on metal
Description work, and agricultural structures. This course will allow students to develop skills in welding

and metalworking, construction, fabrication, machine components and design while
incorporating the engineering design process. Students will also cover safety topics for each
area while demonstrating appropriate health and safety standards.

Prereq(s)/Co- Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective credits for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X

Additional Notes *Principles course is not required until 24-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Any Occupational Specialist I, Il, or Il in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agriculture Mechanics
REPA/REPA 3 ° CTE: Agriculture 5-12
o Workplace Specialist: Power, Structure & Technology 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
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Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Agriculture Safety

7112.D1.1 Describe and interpret the fundamentals of safety and health as applied to production
agriculture.

7112.D1.2 Demonstrate and promote appropriate safety and health standards to advance production
agriculture.

7112.D1.3 Create a safety minded culture while servicing, maintaining, and operating equipment in
order to meet regulations and prevent hazards.

7112.D1.4 Analyze factors that minimize lost income due to agricultural accidents.

7112.D1.5 Utilize and maintain personal, general, and specific safety equipment related to agriculture.

7112.D1.6 Research and demonstrate appropriate use of chemical pesticides and fertilizers.

Domain Metal Technology

7112.D2.1 Analyze the situation and determine the best welding and cutting process to be used in
metal fabrication.

7112.D2.2 Assess and select the proper electrode for use in various shielded metal arc welding
situations.

7112.D2.3 Construct and/or repair metal structures and equipment using metal fabrication
procedures.

7112.D2.4 Evaluate the quality of metal fabrication procedures (e.g., SMAW, GMAW, GTAW, fuel-
oxygen and plasma arc torch, etc.).

Domain Mechanical Technology

7112.D3.1 Perform mathematical calculations to determine the mechanical advantage of simple
machines in AFNR related mechanical systems.

7112.D3.2 Service filtration systems and maintain fluid levels on equipment, machinery and power
units in accordance with operator’s manuals.

7112.03.3 Perform pre-operation inspections, start-up & shut-down procedures on equipment,
machinery and power units as specified in owner’s manuals

Domain Construction Technology

7112.D4.1 Apply scale measurement and dimension to develop sketches of agricultural structures.

7112.D4.2 Construct plans for agricultural structures using current technology (e.g., drafting software,
computer-aided design, etc.).

7112.D4.3 Analyze a project plan to prepare a bill of materials and an estimate of material costs.

7112.04.4 Complete a building site analysis checklist to select an ideal building site.

7112.D4.5 Calculate costs associated with the repair and replacement of wood and/or metal
components an AFNR structure.

7112.D4.6 Calculate the cost of a water system in an AFNR structure (e.g., copper, PVC, etc.).
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7112.D4.7 Calculate volume for concrete projects.
7112.D4.8 Assess and analyze the electrical requirements of an AFNR structure.
Career Cluster Agriculture, Food and Natural Resources
Program of Study Ag Mechanical and Engineering
NLPS Sequence D
Course Code 7228
Course The Agriculture Mechanization and Technology Capstone course builds upon the knowledge
Description and skills developed in the Principles, Ag Power, Structures and Technology, Agricultural

Structures Fabrication and Design courses by developing advanced skills that students can
apply to the field. Students enrolled in this course will participate in lab activities involving
agricultural equipment such as fueled power engines, electrical motors, pneumatic and
hydraulic systems, etc. Students will be instructed on the operation, maintenance, repair,
engineering and design of the agricultural mechanics and technology systems. As a capstone
course, students should have the opportunity to apply their knowledge and use skills through
an intensive work-based learning experience.

Prereq(s)/Co- Ag Power, Structures and Technology; Ag Structures Fabrication and Design (-or- Precision
Req(s) Ag)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max
Counts Toward Counts as a directed elective or elective credits for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12

° Any Standard Agriculture license

° Any Occupational Specialist I, II, or lll in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting

° Workplace Specialist: Agriculture Education in Agriculture Mechanics
REPA/REPA 3 ° CTE: Agriculture 5-12

° Workplace Specialist: Power, Structure & Technology 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
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VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Engineering Principles

7228.D1.1 Apply physical science principles and engineering applications to solve problems and
improve performance in AFNR power, structural and technical systems.

7228.D1.2 Apply physical science and engineering principles to assess and select energy sources for
AFNR power, structural and technical systems.

7228.D1.3 Devise a strategy to incorporate the use of selected energy sources in an ANFR enterprise
or business.

7228.D01.4 Apply energy benchmarking data to examine and select methods to conserve energy in
AFNR structures.

7228.D1.5 Apply physical science and engineering principles to design, implement and improve safe
and efficient mechanical systems in AFNR situations.

7228.D1.6 Apply the scientific method to devise strategies to improve the efficiency of operation of
AFNR related mechanical systems.

7228.D1.7 Devise and document processes to safely implement and evaluate the safe use of AFNR
related tools, machinery and equipment.

Domain Control, Monitoring, Geospatial and Other Technologies

7228.D2.1 Apply computer and other technologies (e.g., robotics, CNC, UAS, etc.) to solve problems
and increase the efficiency of AFNR systems.

7228.D2.2 Solve problems and calculate changes in efficiency using computer technologies for AFNR
systems.

7228.D2.3 Solve problems and evaluate changes in efficiency and create recommendations for the use
of technologies in AFNR systems.

7228.D2.4 Prepare and/or use electrical drawings to design, install and troubleshoot electronic control
systems in AFNR settings.

7228.D2.5 Design schematic drawings for electrical control systems used in AFNR system:s.

7228.D2.6 Troubleshoot electrical control system performance problems found in AFNR power,
structural and technical systems.

7228.D2.7 Develop and implement AFNR power, structural and technical control systems using
programmable logic controllers (PLC) and/or other computer-based systems.

7228.D2.8 Apply geospatial technologies to solve problems and increase the efficiency of AFNR
systems.

7228.D2.9 Analyze and interpret trends in data collected utilizing geospatial technologies.
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7228.D2.10 Install, maintain and service instrumentation and equipment used for precision
technologies (i.e., GPS receivers, yield monitors, remote sensors, etc.) used in AFNR
systems.

Domain Hydraulics and Pneumatics

7228.D3.1 Analyze and interpret hydraulic and pneumatic system symbols and diagrams used in AFNR
power, structural and technical systems.

7228.D3.2 Utilize speed, torque and power measurements to calculate efficiency in power
transmission systems used in AFNR power, structural and technical systems.

7228.D3.3 Assess and analyze vehicle and machinery performance related to suspension and steering
systems used in AFNR power, structural and technical systems.
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Agriculture, Food and Natural Resources

Agri-Science — Plants or Animals

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5008 | Animal Science 5102 | Food Science 7262 Agricultural
Agriculture Research Capstone
5170 | Plant and Soil 5070 | Advanced Life 7230 Agriculture
Science Science, Animals Biotechnology
(L)
5074 | Advanced Life
Science, Plants
and Soils (L)
5072 | Advanced Life
Science: Foods

Principles of Agriculture

Career Cluster

Agriculture, Food and natural Resources

Program of Study

Ag Mechanical and Engineering, Agri-Science — Plants or Animals, Horticulture, Landscaping,
Natural Resources, Precision Agriculture

NLPS Sequence

A

Course Code

7117

Course Principles of Agriculture is a two-semester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding of the
role of agriculture in the United States and globally. Students will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel and the
associated health, safety and environmental management systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career ready
skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes
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ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agribusiness Management
° Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 ° CTE: Agriculture 9-12
° Workplace Specialist: Agribusiness 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course AGRI 100: Introduction to Agriculture

Alignment

VU Course AGBS 101: Introduction to Agribusiness Management

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precision
Credential Agriculture Specialist (1.0201);

VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
distribution of the world’s important crop and livestock species.

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the world.

7117.D1.4 Understand US production systems for major grain crops, including Crop Rotation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR systems on local, state,
national and global levels.
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7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and how
economic principles are used to analyze and solve problems in agriculture and agribusiness.

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have students recognize the role of producers, input suppliers, food marketing
organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness expect in
prospective employees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US.

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve those opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAE program and implementation plan for record keeping skills.

Career Cluster Agriculture, Food and Natural Resources

Program of Study Agri-Science — Plants or Animals
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NLPS Sequence

B

Course Code

5008

Course Animal Science is a two-semester course that provides students with an overview of the

Description animal agriculture industry. Students participate in a large variety of activities and laboratory
work including real and simulated animal science experiences and projects. All areas that the
students study may be applied to both large and small animals. Topics to be covered in the
course include: history and trends in animal agriculture, laws and practices relating to animal
agriculture, comparative anatomy and physiology of animals, biosecurity threats and
interventions relating to animal and human safety, nutrition, reproduction, careers,
leadership, and supervised agricultural experiences relating to animal agriculture.

Prereq(s)/Co- Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas
Fulfills a science course requirement for all diplomas
Fulfills a physical science requirement for General Diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12

° Any Standard Agriculture license

° Any Occupational Specialist I, Il, or lll in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting

° Workplace Specialist: Agriculture Education in Animal Science
REPA/REPA 3 ° CTE: Agriculture 5-12

° Workplace Specialist: Animal Science 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 103: Animal Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
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Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Historic and Current Trends in the Animal Systems Industry

Core Standard 1

Students evaluate the implications of animal origin and analyze common animal production
methods from both producer and global perspectives.

AS-1.1 Evaluate and describe characteristics of animals that developed in response to the animal’s
environment and led to their domestication.

AS-1.2 Describe the historical and scientific developments of different animal industries and
summarize the products, services and careers associated with each.

AS-1.3 Explain the role of animal agriculture within the food system in meeting food and nutritional
security.

AS-1.4 Analyze the impact of animal production methods on end product qualities (e.g., price,
sustainability, marketing, labeling, animal welfare, etc.)

AS-1.5 Calculate costs of marketing versus predicted increases in sales

AS-1.6 Analyze and evaluate the accuracy and effectiveness of records used in an animal system
business.

AS-1.7 Analyze the structure of laws governing animal industries, international trade and animal
production policies.

AS-1.8 Analyze the local and global impact of sustainable animal agriculture practices on human and
environmental systems.

Domain Animal Husbandry and Welfare

Core Standard 2

Students demonstrate management techniques that ensure animal welfare and analyze
procedures to ensure animal safety while maintaining safe animal products.

AS-2.1 Design production plans that assure the welfare of animals and prevent abuse or mistreatment

AS-2.2 Analyze and document animal welfare procedures used to ensure safety and maintain low
stress when moving and restraining animals.

AS-2.3 Analyze and document animal husbandry practices and their impact on animal welfare.

AS-2.4 Utilize tools, technology and equipment to perform animal husbandry and welfare tasks.

AS-2.5 Analyze consumer concerns with animal production practices relative to human health.

AS-2.6 Analyze and summarize the impact of animal trace-back capabilities on producers and
consumers.

Domain Animal Nutrition

Core Standard 3

Students analyze the nutritional needs of animals and evaluate feed rations for effectiveness.

AS-3.1

Differentiate between nutritional requirements of animals in different growth stages and
production systems (e.g., growth, maintenance, gestation, natural, organic, etc.).

AS-3.2 Correlate a species’ nutritional needs to feedstuffs that could meet those needs.

AS-3.3 Determine the relative nutritional value of feedstuffs by evaluating their general quality and
condition.

AS-3.4 Appraise the adequacy of feed rations using data from the analysis of feedstuffs, animal
requirements and performance.

AS-3.5 Compare and contrast methods that utilize feed additives and growth promotants with

production practices that do not, (e.g., organic versus conventional production methods).
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AS-3.6 Utilize tools and equipment to perform animal nutrition tasks.

AS-3.7 Analyze and apply information from a feed label and feeding directions to feed animals.

AS-3.8 Analyze technologies used to provide animal nutrition and summarize their potential benefits
and consequences.

Domain Animal Reproduction

Core Standard 4

Students evaluate animals for reproduction readiness and soundness and apply scientific
principles to breeding programs.

AS-4.1 Analyze the functions of major organs in the male and female reproductive systems.

AS-4.2 Assess and describe factors that lead to reproductive maturity.

AS-4.3 Evaluate reproductive problems that occur in animals.

AS-4.4 Compare and contrast the use of genetically superior animals in the production of animals and
animal products.

AS-4.5 Demonstrate how to determine probability trait inheritance in animals.

AS-4.6 Analyze how DNA analysis can detect genetic defects in breeding stock

AS-4.7 Analyze the care needs for breeding stock in each stage of growth.

AS-4.8 Calculate the potential economic benefits of natural versus artificial breeding methods.

AS-4.9 Develop an understanding of artificial insemination, embryo transfer, and cloning.

AS-4.10 Analyze the processes of major reproductive management practices, including estrous
synchronization, superovulation, flushing and embryo transfer.

AS-4.11 Compare and contrast quantitative breeding value differences between genetically superior
animals and animals of average genetic value.

Domain Environmental Considerations of Animals

Core Standard 5

Design animal housing, equipment and handling facilities for the major systems of animal
production.

AS-5.1 Critique designs for an animal facility and prescribe alternative layouts and adjustments for the
safe, sustainable and efficient use of the facility.

AS-5.2 Analyze the use of modern equipment, technology and handling facility procedures and
determine if they enhance the safe, economic and sustainable production of animals.

AS-5.3 Analyze animal facilities to determine if standards have been met.

AS-5.4 Analyze the structure of laws pertaining to animal systems.

Domain Anatomy and Physiology

Core Standard 6

Classify animals according to taxonomic classification systems and use (e.g., agricultural,
companion, etc.).

AS-6.1 Explain how animals are classified using a taxonomic classification system.

AS-6.2 Appraise and evaluate the economic value of animals for various applications in the agriculture
industry.

AS-6.3 Analyze the visual characteristics of an animal or animal product and select correct

classification terminology when referring to companion and production animals.

Core Standard 7

Apply principles of comparative anatomy and physiology to uses within various animal
systems.

AS-7.1 Analyze the functions of each animal cell structure.

AS-7.2 Analyze the processes of meiosis and mitosis in animal growth, development, health and
reproduction.

AS-7.3 Compare and contrast animal cells, tissues, organs, body system types and functions among
animal species.

Core Standard 8 Select and train animals for specific purposes and maximum performance based on anatomy
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and physiology.

AS-8.1 Compare and contrast desirable anatomical and physiological characteristics of animals within
and between species.

AS-8.2 Compare and contrast procedures to sustainably and efficiently develop an animal to reach its
highest performance potential with respect to its anatomical and physiological characteristics.

AS-8.3 Evaluate and select products from animals based on industry standards.

Domain Animal Health and Safety

Core Standard 9

Students design programs to prevent animal diseases, parasites and other disorders and
analyze biosecurity measures utilized to ensure animal welfare.

AS-9.1 Describe and demonstrate the proper use and function of specific tools and
technology related to animal health management.

AS-9.2 Perform simple health-check evaluations on animals and practice basic emergency response
procedures related to animals.

AS-9.3 Identify and describe common illnesses and disorders of animals based on
symptoms and problems caused by wounds, diseases, parasites and physiological disorders.

AS-9.4 Research and analyze data to evaluate preventive measures for controlling and limiting the
spread of diseases, parasites and disorders among animals.

AS-9.5 Assess the safety and effectiveness of facilities and equipment used for surgical and
nonsurgical veterinary treatments and procedures.

AS-9.6 Analyze procedures at the local, state and national levels to ensure biosecurity of the animal
industry.

AS-9.7 Analyze the health risk of different zoonotic diseases to humans and identify prevention
methods.

Domain Environmental Impacts of Animal Agriculture

Core Standard 10

Students design and evaluate environments for animals to promote animal health and
husbandry.

AS-10.1 Assess the effectiveness of methods of reducing the effects of animal agriculture on the
environment.

AS-10.2 Critique the reliability and validity of evidence presented to support claims regarding the
effects of environmental conditions on animal populations and performance (e.g., population
changes, emerging species, extinction, etc.).

AS-10.3 Implement and evaluate the effectiveness of methods to ensure optimal environmental
conditions for animals.

Domain Biotechnology in Animal Agriculture

Core Standard 11 Investigate and explain the roles and issues of biotechnology in animal agriculture.

AS-11.1 Research and summarize the evolution of biotechnology in animal agriculture.

AS-11.2 Assess and summarize current work in biotechnology being done to add value to animal
agriculture and society.

AS-11.3 Distinguish between current and emerging applications of biotechnology in agriculture.

AS-11.4 Compare and contrast the benefits and risks of biotechnology compared with alternative
approaches to improving agriculture.

AS-11.5 Assess and summarize the role and scope of agencies that regulate biotechnology.

AS-11.6 Research and summarize public perceptions of biotechnology in agriculture.

AS-11.7 Assess and argue the pros and cons of transgenic species.

AS-11.8 Research genetic engineering and CRISPR procedures used in production of animal species.

AS-11.9 Assess the benefits, risks, and opportunities associated with using biotechnology to promote
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animal health.

Domain

Careers

Core Standard 12

Students examine the scope of career opportunities in and the importance of
agriculture to the economy.

AS-12.1 Evaluate the nature and scope of animal sciences in agriculture, society, and
the economy

AS-12.2 Describe career opportunities and means to achieve those opportunities in animal sciences

AS-12.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

AS-12.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society

Domain Leadership

Core Standard 13

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

AS-13.1 Communicate clearly, effectively, and with reason through speaking, writing,
visuals, and active listening in formal and informal settings

AS-13.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

AS-13.3 Examine roles within teams, work units, departments, organizations, inter- organizational
systems, and the larger environment

AS-13.4 Acquire the skills necessary to positively influence others

AS-13.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience

Core Standard 14

Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a
critical component to a well-rounded agricultural education.

AS-14.1 Explain the nature of and become familiar with those terms related to an SAE program
AS-14.2 Explore the numerous possibilities for an SAE program which a student might develop
AS-14.3 Develop an individual SAE program and implementation plan for record keeping skills

Plant and Soil Science

Career Cluster

Agriculture, Food and Natural Resources

Program of Study

Agri-Science — Plants or Animals

NLPS Sequence

B

Course Code

5170

Course
Description

Plant and Soil Science a two semester course that provides students with opportunities to
participate in a variety of activities including laboratory and field work. Coursework includes
hands-on learning activities that encourage students to investigate areas of plant and soil
science. Students are introduced to the following areas of plant and soil science: plant growth,
reproduction and propagation, photosynthesis and respiration, diseases and pests of plants
and their management, biotechnology, the basic components and types of soil, soil tillage,
and conservation.
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Prereq(s)/Co- Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas
Fulfills a science course requirement for all diplomas
Fulfills a Physical Science requirement for the general diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Any Occupational Specialist I, I, or lll in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Plant & Soil Science
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Plant & Soil Science 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 105: Plant and Soil Science; AGRI 117: Soil Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Classifying

Core Standard 1

Students classify agricultural plants according to taxonomy systems.

PSS-1.1

Explain systems used to classify plants

PSS-1.2 Compare, contrast, and classify agricultural plants according to the hierarchical classification
system, life cycles, plant use and as monocotyledons or dicotyledons
PSS-1.3 Describe the morphological characteristics used to identify agricultural plants
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Domain

Plant Reproduction

Core Standard 2

Students analyze the germination of seeds and plant reproduction to successfully grow and
propagate plants.

PSS-2.1 Explain pollination, cross-pollination and self-pollination of flowering plants

PSS-2.2 Diagram the process of plant fertilization

PSS-2.3 Design and implement a plan to control the pollination of plants

PSS-2.4 Demonstrate planting techniques and provide favorable conditions for seed germination
PSS-2.5 Conduct tests associated with seed germination rates, viability and vigor

Domain Environmental Factors

Core Standard 3

Students evaluate the environmental factors affecting plant growth to productively cultivate
plants.

PSS-3.1 Describe the effects air, temperature, and water have on plant metabolism and growth

PSS-3.2 Determine the optimal air, temperature and water conditions for plant growth

PSS-3.3 Design, implement and evaluate a plan to maintain optimal conditions for plant growth

PSS-3.4 Describe the qualities of light that affect plant growth

PSS-3.5 Describe and evaluate plant responses to light color, intensity and duration

Core Standard 4 Students differentiate plant cell parts and functions as they apply to cell physiology and
reproduction.

PSS-4.1 Identify structures in a typical plant cell and summarize the function of plant cell organelles

PSS-4.2 Diagram a typical plant cell and identify plant cell organelles and their functions

PSS-4.3 Compare and contrast mitosis and meiosis

Domain Plant Structure and Function

Core Standard 5

Students establish knowledge of plant parts and functions to successfully cultivate plants for
the food, fiber, and natural resource industry.

PSS-5.1 Identify the components, the types and the functions of plant roots

PSS-5.2 Identify the components and the functions of plant stems

PSS-5.3 Describe the processes of translocation

PSS-5.4 Discuss external leaf morphology and the functions of leaves

PSS-5.5 Explain how leaves capture light energy and allow for the exchange of gases
Domain Energy Synthesis

Core Standard 6

Students apply and adapt photosynthesis and respiration in plants to make decisions on plant
production.

PSS-6.1 Explain the basic process of photosynthesis and its importance to life on Earth

PSS-6.2 Explain requirements necessary for photosynthesis to occur and identify the products and
byproducts of photosynthesis

PSS-6.3 Distinguish between the light-dependent and light-independent reactions that occur during
photosynthesis and apply the knowledge to plant management

PSS-6.4 Explain cellular respiration and its importance to plant life

PSS-6.5 Explain factors that affect cellular respiration and identify the products and byproducts of
cellular respiration

Domain Plant Pests

PSS-7.1 Identify types of plant pests and disorders

PSS-7.2 Identify major local weeds, insect pests and infectious and noninfectious plant diseases

PSS-7.3 Describe damage caused by plant pests and diseases

PSS-7.4 Diagram the life cycles of major plant pests and diseases
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PSS-7.5 Describe pest control strategies associated with integrated pest management

PSS-7.6 Describe types of pesticide controls and modes of action

PSS-7.7 Employ pest management strategies to manage pest populations, assess the effectiveness of
the plan and adjust the plan as needed

PSS-7.8 Explain risks and benefits associated with the materials and methods used in plant pest
management

PSS-7.9 Evaluate environmental and consumer concerns regarding pest management strategies

Domain Sustainable Agriculture Systems

Core Standard 8

Students apply principles and practices of cropping systems to plant production to recommend
the ideal system for their local community.

PSS-8.1 Identify the current topics in crop production and the role those topics play in the
management & production of agronomic crops

PSS-8.2 Assess the importance of long-term impacts on sustainable agriculture systems in relation to
global food security

PSS-8.3 Evaluate the various methods of land preparation and seeding based on soil and plant
characteristics

PSS-8.4 Research and summarize production methods focused on soil management (e.g., crop
rotation, cover crops, etc.)

PSS-8.5 Analyze the alignment of modern technologies used in production systems (e.g., precision
agriculture, gene editing technologies, etc.)

PSS-8.6 Describe sustainable agriculture practices and how they relate to conventional agricultural
practices

PSS-8.7 Compare and contrast the differing management techniques related to environmental factors
& their effect on plants.

PSS-8.8 Evaluate practices in support of sustainable agriculture

Domain Crop Fertilization

Core Standard 9

Students connect soil nutrients and soil management to promote healthy plant growth.

PSS-9.1

Identify the essential nutrients in the soil for plant growth and development and their major
functions

PSS-9.2 Calculate the content of N-P-K in a fertilizer container from information on the package and
calculate the amount of nitrogen needed for an acre of a crop using a selected nitrogen
source

PSS-9.3 Describe nutrient deficiency symptoms and recognize environmental causes of nutrient
deficiencies

Domain Soil Properties

Core Standard 10

Students analyze the physical properties of soil to determine crop selection, cropping
drainage, and soil conservation.

PSS-10.1 Explain the process of soil formation through weathering

PSS-10.2 Demonstrate techniques used to identify soil types

PSS-10.3 Report examples of how humans are dependent upon soil, directly or indirectly, for their food,
clothing and shelter

PSS-10.4 Describe how the basic components and physical qualities of a soil influence its possible uses

Domain Soil Water

Core Standard 11 Students evaluate soil and water relationships to encourage optimum plant growth.

PSS-11.1 Identify the categories of soil water

PSS-11.2 Discuss how soil drainage and water holding capacity can be improved
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PSS-11.3 Assess the physical qualities of the soil that determine its potential for filtration of
groundwater supplies and the likelihood of flooding

PSS-11.4 Describe properties of watersheds and identify the boundaries of local watersheds

Domain Soil Conservation Practices

Core Standard 12

Students apply and adapt the soil conservation practices necessary to keep soil productive.

PSS-12.1

Propose management practices and cropping systems when given features and land
capabilities that would help improve the usefulness of the land

PSS-12.2 Analyze effects of water and mechanical practices on erosion

PSS-12.3 Explain how the programs and services provided by conservation agencies contribute to
successful soil management

PSS-12.4 Calculate soil loss using current models

PSS-12.5 Measure slope and explain the relationship between steepness of slope and erosion

Domain Soil Fertility and Health

Core Standard 13

Students will connect physical, chemical, and biological properties that make up soil health to
impacts on yield and water quality.

PSS-13.1 Assess and describe the short- and long- term effects production methods have on soil

PSS-13.2 Identify key indicators of soil health

PSS-13.3 Describe the biodiversity (earthworms, nematodes, and microorganisms) found in soil and the
contribution to soil health

PSS-13.4 Describe factors that contribute to soil compaction and its effects on plants and productivity

PSS-13.5 Contrast pH and cation exchange capacity between different soil types

Domain Careers

Core Standard 14

Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

PSS-14.1 Evaluate the nature and scope of plant and soil sciences in agriculture, society,
and the economy

PSS-14.2 Describe career opportunities and means to achieve those opportunities in plant and soil
sciences

PSS-14.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

PSS-14.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society

Domain Leadership

Core Standard 15

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

PSS-15.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

PSS-15.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

PSS-15.3 Examine roles within teams, work units, departments, organizations, inter- organizational
systems, and the larger environment

PSS-15.4 Acquire the skills necessary to positively influence others

PSS-15.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience
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Core Standard 16

Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a
critical component to a well-rounded agricultural education.

PSS-16.1 Explain the nature of and become familiar with those terms related to an SAE program
PSS-16.2 Explore the numerous possibilities for an SAE program which a student might develop
PSS-16.3 Develop an individual SAE program and implementation plan for record keeping skills

Advanced Life Science, Plants and Soils (L)

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Agri-Science — Plants or Animals
NLPS Sequence C
Course Code 5074

Course Advanced Life Science: Plants and Soils is a two semester course that provides students with

Description opportunities to participate in a variety of activities including laboratory work. Students study
concepts, principles, and theories associated with plants and soils. Knowledge gained enables
them to better understand the workings of agricultural and horticultural practices. They
recognize how plants are classified, grow, function, and reproduce. Students explore plant
genetics and the use of plants by humans. They examine plant evolution and the role of plants
in ecology. Students investigate, through laboratories and fieldwork, how plants function and
how soil influences plant life.

Prereq(s)/Co- Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
° Science/Biology 9-12
Rules 46-47 ° Vocational Agriculture K-12
° Any Standard Agriculture license
° Biology 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Life Science with high school setting
REPA/REPA 3 ° CTE: Agriculture 5-12
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ITCC Course
Alignment

° Life Science 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 109: Advanced Plant and Soil Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Taxonomy and Classification

Core Standard 1

Students analyze the classification of organisms to understand diversity and the roles of each
plant organism.

ALSPS-1.1 Explain the classification of organisms based on a hierarchical taxonomy

ALSPS-1.2 Distinguish the five kingdoms of organisms, and more specific taxonomy of agricultural species
of plants

ALSPS-1.3 Identify plants using a taxonomic key

ALSPS-1.4 Develop a detailed knowledge base in plant biology (this includes cell biology, physiology,
morphology, anatomy, genetics, classification, evolution and ecology of plants)

Domain Molecules and Plant Cells

Core Standard 2

Students connect basic concepts of chemistry, biochemistry, and biological functions as they
relate to the field of agriculture science.

ALSPS-2.1 Compare and contrast molecules

ALSPS-2.2 Explain the concepts of monomers and polymers

ALSPS-2.3 Compare and contrast the different types of chemical bonds

ALSPS-2.4 Identify and differentiate between common groups of molecules

ALSPS-2.5 Compare and contrast animal, plant, and bacterial cells at the biological and chemical levels

ALSPS-2.6 Describe biochemistry and functions of plant cells, membranes, organelles, and cell walls

ALSPS-2.7 Identify and demonstrate the principles of genetic expression within a genome

ALSPS-2.8 Describe and compare cellular respiration in plants and animals

ALSPS-2.9 Evaluate the impact of photosynthesis and cellular respiration and the factors that affect them
on plant management, culture and production problems.

Domain Development and Function of Plant Systems

Core Standard 3

Students confirm that plants have a variety of cells and tissues with specific functions and
systems to illustrate the relationship between certain specific chemicals in their processes.

ALSPS-3.1

Apply the knowledge of cell differentiation and the functions of the major types of cells to
plant systems
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ALSPS-3.2 Define primary and secondary growth and the role of the apical meristem on regulating
growth.

ALSPS-3.3 Relate the active and passive transport of minerals into and through the root system to plant
nutrition

ALSPS-3.4 Devise plans for plant management that applies knowledge of transpiration, translocation and
assimilation on plant growth.

ALSPS-3.5 Explain how leaves capture light energy and allow for the exchange of gases

ALSPS-3.6 Identify the different types of flowers, the components of a flower, the functions of a flower
and the functions of lower components

ALSPS-3.7 Identify the macro and micronutrients essential for plant growth and describe some of their
functions in plants

ALSPS-3.8 Select and defend the use of specific plant growth regulators to produce desired responses
from plants

Domain Plant Genetics — Chemistry, Expression, and Modification

Core Standard 4 Students apply concepts of the roles of t-RNA, m-RNA, DNA, other chemistry of genes and
genomes, and a plant's environment in reproduction and expression to understand how plants
reproduce and can be modified genetically.

ALSPS-4.1 Explain the structures of DNA and RNA

ALSPS-4.2 Explain the molecular basis for heredity and the tools and techniques used in DNA and RNA
manipulations

ALSPS-4.3 Analyze factors that influence gene expression

ALSPS-4.4 Validate how genotype influences phenotype

ALSPS-4.5 Research the term genome

ALSPS-4.6 Compare and contrast DNA replication in mitosis and meiosis

ALSPS-4.7 Compare the different methods of genetic modification of crops throughout the history of
domestication.

ALSPS-4.8 Evaluate the impact of plant breeding and other forms of genetic modification of crops on
production practices, both locally and globally.

ALSPS-4.9 Evaluate and explain how scientists use the scientific method to develop new plant crop
varieties

ALSPS-4.10 Evaluate methods of genetic modification for their short- and long-term benefits and risks

ALSPS-4.11 Devise and support an argument in favor of or against an ethical issue associated with
biotechnology in agriculture

Domain Evolutionary Trends and Ecology

Core Standard 5

Students evaluate a variety of environmental factors to understand how they contribute to the
development and survival of plant species.

ALSPS-5.1 Explain the significance of genetic diversity to evolution.

ALSPS-5.2 Compare and contrast natural selection with artificial selection

ALSPS-5.3 Compare and contrast adaptations of plants for survival and seed dispersal in different
environmental conditions

ALSPS-5.4 Explain how climate is a factor in the selection of both crop and ornamental plants

ALSPS-5.5 Define hybridization, and describe how it can lead to the development of unique species and
varieties

ALSPS-5.6 Describe methods of producing transgenic plants and ways in which they are used

ALSPS-5.7 Explain the roles of plants in the global carbon cycle

ALSPS-5.8 Describe the nitrogen and phosphorus cycles
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ALSPS-5.9 Describe various approaches to control plant and animal pests

ALSPS-5.10 Explain how plants sense changes in their environment and respond

ALSPS-5.11 Develop a familiarity with plants and sharpen observational skills and appreciate their role in
human affairs.

Domain Physical Environment: Soils — Formation, Nutrients, and Chemistry

Core Standard 6

Students evaluate different soil types to understand how they are formed, determined and
how they compare to each other.

ALSPS-6.1 Define and describe the role of water holding capacity and hydraulic conductivity for and how
that influences irrigation and drainage practices.

ALSPS-6.2 Describe how decomposers affect organic material formation

ALSPS-6.3 Describe the inverse relationship between drainage and oxygen availability

ALSPS-6.4 Compare and contrast ion exchange capacity in natural soils and artificial media

ALSPS-6.5 Define anion and cation, and describe their roles in soil science

ALSPS-6.6 Describe the physical and chemical structures and functions of soil components including sand,
silt, clay, and organic matter

ALSPS-6.7 Identify and describe the various soil horizons and their roles

ALSPS-6.8 Explain the physical, chemical, geological and biological processes of soil formation

ALSPS-6.9 Discuss the effects of soil pH on mineral availability and toxicity and apply necessary changes
for maximum fertility.

ALSPS-6.10 Interpret laboratory analyses of soil and tissue samples and prescribe applications based on
the results.

ALSPS-6.11 Identify, calculate and calibrate appropriate fertilizer applications to meet plant nutrient
needs.

Domain Careers

Core Standard 7

Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

ALSPS-7.1 Evaluate the nature and scope of animal sciences in agriculture, society, and the economy

ALSPS-7.2 Describe career opportunities and means to achieve those opportunities in plant and soil
sciences

ALSPS-7.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

ALSPS-7.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prepare
for a chosen career while effectively contributing to society

Domain Leadership

Core Standard 8

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

ALSPS-8.1 Communicate clearly, effectively, and with reason through speaking, writing,
visuals, and active listening in formal and informal settings

ALSPS-8.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

ALSPS-8.3 Examine roles within teams, work units, departments, organizations, inter- organizational
systems, and the larger environment

ALSPS-8.4 Acquire the skills necessary to positively influence others

ALSPS-8.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience
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Core Standard 9 Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a
critical component to a well-rounded agricultural education.
ALSPS-9.1 Explain the nature of and become familiar with those terms related to an SAE program
ALSPS-9.2 Explore the numerous possibilities for an SAE program which a student might develop
ALSPS-9.3 Develop an individual SAE program and implementation plan for record keeping skills

Advanced Life Science: Foods

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Agri-Science — Plants or Animals
NLPS Sequence C
Course Code 5072

Course
Description

Advanced Life Science: Foods is a course that provides students with opportunities to
participate in a variety of activities including laboratory work. This is a standards-based,
interdisciplinary science course that integrates biology, chemistry, and microbiology in the
context of foods and the global food industry. Students enrolled in this course formulate,
design, and carry out food-base laboratory and field investigations as an essential course
component. Students understand how biology, chemistry, and physics principles apply to the
composition of foods, the nutrition of foods, food and food product development, food
processing, food safety and sanitation, food packaging, and food storage. Students
completing this course will be able to apply the principles of scientific inquiry to solve
problems related to biology, physics, and chemistry in the context of highly advanced industry
applications of foods.

Prereq(s)/Co-
Req(s)

Principles of Agriculture*

Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
] Any Home Economics K-12
Rules 46-47 ° Vocational Agriculture K-12
° Any Standard Agriculture license
° Consumer Homemaking Education K-12
° Occupational Education (FACS) K-12
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ITCC Course
Alignment

Rules 2002 ° CTE: Agriculture with high school setting

° CTE: Family & Consumer Sciences with high school setting
REPA/REPA 3 . CTE: Agriculture 5-12

° CTE: Family and Consumer Sciences 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 108: Advanced Food Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Safety, Sanitation, and Quality of Food

Core Standard 1

Students analyze and manage operational and safety procedures in food product and
processing facilities.

ALSF-1.1 Construct plans that ensure implementation of safety programs for food products,
processing facilities, and the environment.

ALSF-1.2 Devise and implement strategies to maintain equipment and facilities for food products and
processing systems.

ALSF-1.3 Describe the importance of performing quality-assurance tests on food products and applying
corrective procedures as needed.

ALSF-1.4 Demonstrate procedures for safe handling of food products.

ALSF-1.5 Develop and implement operating procedures aligned with current industry regulations.

Core Standard 2

Students apply food safety and sanitation procedures in the handling and processing of food
products to ensure food quality.

ALSF-2.1 Identify sources of contamination in food products and/or processing facilities and
develop ways to eliminate contamination

ALSF-2.2 Examine, interpret, and report outcomes from safe handling procedures and results from
quality assurance tests.

ALSF-2.3 Interpret and evaluate results of quality assurance tests on food products and examine steps
to implement corrective procedures.

ALSF-2.4 Conduct and interpret microbiological tests for food-borne pathogens.

ALSF-2.5 Characterize, identify, and research the physical, chemical, and biological properties of

microbes as they pertain to food spoilage and foodborne illness.

Core Standard 3

Students apply food safety procedures when storing food products to ensure food quality.

ALSF-3.1

Prepare plans that ensure implementation of proper food storage procedures.
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ALSF-3.2 Implement and evaluate the effectiveness of a documented procedure used within a food
product and processing facility and recommend improvements.
Domain Nutrition, Biology, Microbiology, and Chemistry of Food Products

Core Standard 4

Students apply principles of nutrition, biology, microbiology, and chemistry to develop food
products that provide a safe, wholesome, and nutritious food supply for local and global food
systems.

ALSF-4.1 Analyze the physical, chemical, and biological properties of food products (e.g.
oxidation, rancidity, hydrogenation, enzymatic browning, structures of essential nutrients,
etc.) to evaluate nutritional value.

ALSF-4.2 Construct methods to design a healthy daily food guide for a variety of nutritional value.

ALSF-4.3 Design and conduct experiments to determine the chemical and physical properties of food
products.

ALSF-4.4 Devise and apply strategies to determine what additives are utilized and why they are included
in a variety of food products (artificial sweeteners, preservatives, color, etc.).

ALSF-4.5 Develop and implement plans to engineer new food items using biochemistry concepts.

ALSF-4.6 Describe enzymes, the changes they cause in foods, and the physical and chemical parameters
that affect enzymatic reactions.

ALSF-4.7 Analyze digestion and absorption of essential nutrients.

ALSF-4.8 Describe enzymes, the changes they cause in foods, and the physical and chemical parameters

that affect enzymatic reactions.

Core Standard 5

Students apply principles of human behavior to develop food products to provide a safe,
wholesome and nutritious food supply for local and global food systems.

ALSF-5.1 Determine a strategy to prepare and label foods according to the established standards of
regulatory agencies.

ALSF-5.2 Design new food products that meet a variety of goals (e.g., consumer preferences, market,
nutritional needs, regulatory requirements, etc.).

ALSF-5.3 Perform sensory-testing and marketing functions to characterize and determine consumer
preference and marketing potential.

Domain Storage, Distribution, and Consumption of Food

Core Standard 6

Implement selection, evaluation, and inspection techniques to ensure safe and quality food
products.

ALSF-6.1 Outline procedures to assign quality and yield grades to food products according to industry
standards.

ALSF-6.2 Develop, apply, and evaluate care and handling procedures to maintain original food quality
and yield.

ALSF-6.3 Examine and respond to consumer concerns about the inspection and harvesting techniques
of animals using accurate information based on regulatory, agency approved or industry-
approved techniques.

ALSF-6.4 Evaluate and grade food products from different classifications of food products.

Core Standard 7

Students design and apply techniques of food processing, preservation, packaging, and
presentation for distribution and consumption of food products.

ALSF-7.1 Design plans to formulate and package food products using a variety of weights and
measures.

ALSF-7.2 Evaluate food quality factors on foods prepared for different markets (e.g., shelf life,
shrinkage, appearance, weight, etc.).

ALSF-7.3 Devise and apply strategies to preserve different foods using various methods and techniques.
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ALSF-7.4 Construct and implement methods of selecting packaging materials to store a variety of food
products.

Core Standard 8 Students create food distribution plans and procedures to ensure safe delivery of food
products.

ALSF-8.1 Devise and defend a strategy to determine ways for food distribution to reduce environmental
impacts.

ALSF-8.2 Make recommendations to improve safety procedures used in food distribution scenarios to
ensure a safe product is being delivered to consumers.

ALSF-8.3 Propose distribution plans for food products that meet specific market demands.

Domain History and Current Development of the Food Industry

Core Standard 9

Students examine the scope of the food industry by evaluating local and global policies, trends,
and customs for food production.

ALSF-9.1 Articulate and defend a personal point of view on policies and legislation that affect the food
products and processing system in the US or around the world.

ALSF-9.2 Devise and implement a strategy to create food products that meet a specific consumer trend
in a specific market.

ALSF-9.3 Propose and implement culturally sensitive food processing and distribution practices.

ALSF-9.4 Predict and defend upcoming changes and trends in the food products and processing
industry.

ALSF-9.5 Examine and respond to consumer concerns about the environment and safety of the food
supply using accurate information regarding food products and processing systems and
practices.

ALSF-9.6 Research and evaluate the feasibility of implementing a current or emerging technology to
improve a current food product or process used in a facility.

ALSF-9.7 Demonstrate an ability to critically evaluate the validity of information that commonly appears

in newspapers, magazines, radio, and television (e.g., food recalls)

Core Standard 10

Students identify and explain the purpose of industry organizations, groups, and regulatory
agencies that influence the local and global food systems.

ALSF-10.1 Construct and implement methods to obtain data about organizations, groups, and
regulatory agencies that affect the food products and processing industry.

ALSF-10.2 Construct and implement plans that ensure adherences to industry standards for food
products and processing facilities.

ALSF-10.3 Analyze current government regulations.

ALSF-10.4 Research and evaluate the impact of supplemental government programs (e.g., SNAP, Free &
Reduced meals, WIC, etc.).

Domain Careers

Core Standard 11

Students examine the scope of career opportunities in and the importance of food science to
the economy.

ALSF-11.1 Evaluate the nature and scope of animal sciences in agriculture, society, and the economy

ALSF-11.2 Describe career opportunities and means to achieve those opportunities in plant and soil
sciences

ALSF-11.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

ALSF-11.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society

Domain Leadership
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Core Standard 12 Students validate the necessity of leadership skills development in conjunction with
participation in the national FFA Organization (FFA) and/or Family, Career and Community
Leaders of America (FCCLA) as a critical component of the course.

ALSF-12.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals,
and active listening in formal and informal settings

ALSF-12.2 Recognize and explain the role of the CTSO in the development of leadership, education,
employability, communications and human relations skills

ALSF-12.3 Examine roles within teams, work units, departments, organizations, inter- organizational
systems, and the larger environment

ALSF-12.4 Acquire the skills necessary to positively influence others

ALSF-12.5 Develop a skill set to enhance the positive evolution of the whole person

Advanced Life Science, Animals (L)

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Agri-Science — Plants or Animals; Veterinary Science
NLPS Sequence C,B
Course Code 5070

Course Advanced Life Science: Animals is a two-semester course that provides students with

Description opportunities to participate in a variety of activities including laboratory work. Students will
explore concepts related to history and trends in animal agriculture as related to animal
welfare, husbandry, diseases and parasites, laws and practices relating to handling, housing,
environmental impact, global sustainable practices of animal agriculture, genetics, breeding
practices, biotechnology uses, and comparative knowledge of anatomy and physiology of
animals used in animal agriculture.

Prereq(s)/Co- Principles of Agriculture*; or Principles of Veterinary Science*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12

° Science/Biology 9-12
Rules 46-47 ° Vocational Agriculture K-12

° Any Standard Agriculture license
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° Biology 9-12
Rules 2002 ° CTE: Agriculture with high school setting

° Life Science with high school setting
REPA/REPA 3 ° CTE: Agriculture 5-12

° Life Science 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course AGRI 107: Advanced Animal Science
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Historic and Current Trends Impacting the Animal Systems Industry

Core Standard 1 Evaluate the development and implications of animal origin, domestication and distribution
and assess animal production methods for use in animal systems based on effectiveness.

ALSA.1.1 Evaluate the implications of animal adaptations on production practices and the
environment.

ALSA.1.2 Predict trends and implications of future developments within different animal industries on
production practices and the environment.

ASLA-1.3 Evaluate the effectiveness of different production methods and defend the use of selected
methods using data and evidence.

ALSA-1.4 Devise and evaluate marketing plans for an animal agriculture product or service.

ALSA-1.5 Select and defend the use of a specific record management system based upon its
effectiveness for a business related to animal systems.

ALSA-1.6 Devise and evaluate plans to manage wildlife populations to achieve optimal ecological
health.

Domain Global Perspective of Laws and Sustainability

Core Standard 2 Analyze and apply laws and sustainable practices to animal agriculture from a global
perspective.

ALSA-2.1 Evaluate the impact of laws pertaining to animal agriculture (e.g., pros, cons, effect on

individuals, effect on businesses, etc.) and assess the compliance of production practices with
established regulations.
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ALSA-2.2

Select, evaluate and defend the use of sustainable practices in animal agriculture.

Domain

Animal Husbandry and Welfare

Core Standard 3

Demonstrate management techniques that ensure animal welfare and analyze procedures to
ensure safety of animal products.

ALSA-3.1 Implement and evaluate quality-assurance programs and procedures for animal production.

ALSA-3.2 Devise, implement and evaluate safety procedures and plans for working with animals by
species using information based on animal behavior and responses.

ALSA-3.3 Devise economical recommendations to increase the welfare of animals in animal systems.

ALSA-3.4 Select, evaluate and defend the use of specific tools, technology or equipment used to
perform animal husbandry and welfare tasks.

ALSA-3.5 Research and evaluate programs to assure the safety of animal products for consumption.

ALSA-3.6 Evaluate the effectiveness of animal and/or premise identification programs for a given
species.

Domain Animal Nutrition

Core Standard 4 Analyze the nutritional requirements of animals and analyze feed rations to assess their
effectiveness

ALSA-4.1 Assess nutritional needs for an individual animal based on its growth stage and
production System.

ALSA-4.2 Design and defend the use of a nutritional program by demonstrating the
relationship between the nutrient requirements and the feedstuffs provided.

ALSA-4.3 Identify essential and non-essential nutrients. In addition, describe the relationship between
amino acids, vitamins and minerals in the health of cells and organs.

ALSA-4.4 Select appropriate feedstuffs for animals based on a variety of factors (e.g., economics,
digestive system and nutritional needs, etc.).

ALSA-4.5 Select and utilize animal feeds based on nutritional requirements, using rations for
maximum nutrition and optimal economic production.

ALSA-4.6 Make and defend decisions regarding whether to use feed additives and growth promotants
after researching and considering scientific evidence, production system needs and goals, and
input from industry professionals.

ALSA-4.7 Select, evaluate and defend the use of specific tools or equipment used to perform
animal nutrition tasks.

ALSA-4.8 Evaluate and summarize the potential impacts, positive and negative, of compliance and/or
noncompliance with a feed label and feeding directions.

ALSA-4.9 Research and recommend technology improvements to provide proper nutrition to animals.

Domain Animal Reproduction

Core Standard 5

Students evaluate animals for breeding readiness and soundness and apply scientific principles
to select and care for breeding animals.

ALSA-5.1 Select breeding animals based on characteristics of the reproductive organs.
ALSA-5.2 Evaluate and select animals for reproductive readiness.

ALSA-5.3 Treat or cull animals with reproductive problems.

ALSA-5.4 Summarize the process of sexual maturation
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ALSA-5.5 Identify and discuss various breeding systems in domesticated animals

ALSA-5.6 Describe the function of the animal/host defense mechanism

ALSA-5.7 Discuss the direct and indirect impact of disease on animal health

ALSA-5.8 Compare and contrast the reproductive organs for male and female domesticated animal
species.

ALSA-5.9 Describe ectoderm, endoderm, and mesoderm as three germ layers that give rise to
tissues and organs. Describe blastula and gastrula formation, and the function of morphogens,
and recognize their importance in the developmental processes of vertebrates.

ALSA-5.10 Define and describe estrous cycle(s). Describe how hormones act during the estrous cycle and
how they are used to suppress it.

ALSA-5.11 Discuss the social implications of reproductive and genetic technologies used in
animal husbandry (€.9., embryo transfer, artificial insemination, gene transfer, cloning).

ALSA-5.12 Describe spermatogenesis and sperm motility. List and explain factors that affect both.

ALSA-5.13 Describe the steps in lactation.

ALSA-5.14 Describe parturition and the method(s) used to predict when it occurs.

ALSA-5.15 Select and evaluate a breeding system based on the principles of genetics.

ALSA-5.16 Select and evaluate breeding animals and determine the probability of a given trait in their
offspring.

ALSA-5.17 Perform a DNA analysis and use the data to make and defend breeding decisions.

ALSA-5.18 Create a plan to differentiate care of a species of breeding animals throughout their growth
stages.

ALSA-5.19 Describe ways that animals prevent inbreeding and discuss genetic diversity.

ALSA-5.20 Compare and contrast natural selection with artificial selection, as used by humans to
domesticate animals and breed improved varieties.

ALSA-5.21 Compare and contrast adaptations of animals for survival in different
environmental conditions.

ALSA-5.22 Describe the role of biotechnology on the process of selection.

ALSA-5.23 Explain the science behind mammalian cloning. Compare and contrast cloning a gene and an
animal.

ALSA-5.24 Describe the relationship between genotype and phenotype.

ALSA-5.25 Select animal breeding methods based on reproductive and economic efficiency.

ALSA-5.26 Evaluate the implementation and effectiveness of artificial insemination techniques.

ALSA-5.27 Create and evaluate plans and procedures for estrous synchronization, superovulation,
flushing, embryo transfer and other reproductive management practices.

ALSA-5.28 Select and assess animal performance based on quantitative breeding values for specific
characteristics.

Domain Animal Environmental Considerations

Core Standard 6

Students design animal housing, equipment and handling facilities for the major systems of
animal production that comply with government regulations and safety standards.

ALSA-6.1

Design an animal facility focusing on animal requirements, economic efficiency, sustainability,
safety and ease of handling.
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ALSA-6.2 Select, use and evaluate equipment, technology and handling procedures to
enhance sustainability and production efficiency.

ALSA-6.3 Evaluate facility designs and make recommendations to ensure that it meets standards for
the legal, safe, ethical, economical and efficient production of animals.

ALSA-6.4 Evaluate the impact of laws pertaining to animal systems.

Domain Animal Classification, Anatomy, & Physiology

Core Standard 7

Students classify animals according to taxonomic classification systems and use (e.g.,
agricultural, companion, etc.).

ALSA-7.1 Assess taxonomic characteristics and classify animals according to the taxonomic classification
system.

ALSA-7.2 Recommend different uses for an animal species based upon an analysis of local
market needs.

ALSA-7.3 Apply knowledge of classification terms to communicate with others about animal systems in
an effective and accurate manner.

ALSA-7.4 Define the terms hypertonic, hypotonic, and isotonic. Describe the phenomena of osmosis,
and predict the direction that water will move given the concentrations of solutes in adjacent
cells.

ALSA-7.5 Describe the biochemistry and functions of animal cell membranes. In doing so, describe the
fluid mosaic model of the membrane and the role of the cell membrane proteins in
transporting materials in and out of cells.

ALSA-7.6 Describe cellular respiration. Recognize that animals perform only respiration, while plants

perform both photosynthesis and respiration. Also, describe the transformation of energy
during respiration, and the role of ATP produced in respiration for other metabolic processes.

Core Standard 8

Students apply principles of comparative anatomy and physiology to uses within
various animal systems.

ALSA-8.1 Correlate the functions of animal cell structures to animal growth, development, health and
reproduction.

ALSA-8.2 Apply the processes of meiosis and mitosis to solve animal growth, development, health and
reproductive problems.

ALSA-8.3 Apply knowledge of anatomical and physiological characteristics of animals to
make production and management decisions.

ALSA-8.4 Compare and contrast muscle function under anaerobic and aerobic conditions

ALSA-8.5 Identify and explain the major organ systems found in vertebrae systems (Muscular, Skeletal,
Circulatory, Respiratory, Digestive, Nervous, Endocrine, Integumentary, Excretory, Urinary,
Immune)

ASLA-8.6 Describe the organization of the animal body, cells, tissues, organs, and organ systems

ASLA-8.7 Discuss four basic tissue types: epithelial, connective, muscle, and nervous

Core Standard 9

Students select and train animals for specific purposes and maximum performance based on
anatomy and physiology.

ALSA-9.1 Evaluate and select animals to maximize performance based on anatomical and physiological
characteristics that affect health, growth and reproduction
ALSA-9.2 Choose, implement and evaluate sustainable and efficient procedures (e.g., selection,
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housing, nutrition and management) to produce consistently high-quality animals that are well
suited for their intended purposes.

ALSA-9.3

Evaluate and select animals to produce superior animal products based on industry standards.

Domain

Animal Health

Core Standard 10

Students design programs to prevent animal diseases, parasites and other disorders and
ensure animal welfare.

ALSA-10.1 Select and use tools and technology to meet specific animal health management goals.

ALSA-10.2 Determine when an animal health concern needs to be referred to an animal health
professional.

ALSA-10.3 Treat common diseases, parasites and physiological disorders of animals according to
directions prescribed by an animal health professional.

ALSA-10.4 Design and implement a health maintenance and a disease and disorder prevention plan for
animals in their natural and/or confined environments.

ALSA-10.5 Identify and describe surgical and nonsurgical veterinary treatments and procedures to
meet specific animal health care objectives.

ALSA-10.6 Describe the function of the animal/host defense mechanism

ALSA-10.7 Describe the use of antibiotics in animal health and describe how antibiotics work. Discuss the
impact improper use of antibiotics has on antibiotic resistance.

ALSA-10.8 Discuss the role of blood in host defense

ALSA-10.9 Discuss the impact of disease on animal health.

ALSA- 10.10 Describe the various parasites and their impact on organ systems. Discuss host specificity and

the importance of it.

Core Standard 11

Students analyze biosecurity measures utilized to protect the welfare of animals on a local,
state, national, and global level.

ALSA-11.1 Design and evaluate a biosecurity plan for an animal production operation.

ALSA-11.2 Research and evaluate the effectiveness of zoonotic disease prevention methods and
procedures to identify those that are best suited to ensure public safety and animal welfare.

Domain Environmental Impacts of Animal Production

Core Standard 12

Design and implement methods to reduce the effects of animal production on the
environment.

ALSA-12.1 Devise a plan that includes measures to reduce the impact of animal agriculture on the
environment.

ALSA-12.2 Apply valid and reliable research evidence to predict the potential effects of
different environmental conditions for an animal population.

ALSA-12.3 Devise and improve plans to establish favorable environmental conditions for animal
growth and performance based on a variety of factors (e.g., economic feasibility,
environmental sustainability, impact on animals, etc.).

Domain Leadership

Core Standard 13

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

ALSA-13.1

Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
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active listening in formal and informal settings

ALSA-13.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

ALSA-13.3 Examine roles within teams, work units, departments, organizations, inter-
organizational systems, and the larger environment

ALSA-13.4 Acquire the skills necessary to positively influence others

ALSA-13.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience

Core Standard 14 Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a
critical component to a well-rounded agricultural education.

ALSA-14.1 Explain the nature of and become familiar with those terms related to an SAE program
ALSA-14.2 Explore the numerous possibilities for an SAE program which a student might develop
ALSA-14.3 Develop an individual SAE program and implementation plan for record keeping skills
Domain Careers

Core Standard 15 Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

ALSA-15.1 Evaluate the nature and scope of animal sciences in agriculture, society, and the economy
ALSA-15.2 Describe career opportunities and means to achieve those opportunities in animal science
ALSA-15.3 Explain the nature of and become familiar with those terms related to an SAE program
ALSA-15.4 Explore the numerous possibilities for an SAE program which a student might develop

Career Cluster Agriculture, Food and Natural Resources

Program of Study Agri-Science — Plants or Animals

NLPS Sequence C

Course Code 5102

Course Food Science is a two semester course that provides students with an overview of food science
Description and the role it plays in the securing of a safe, nutritious, and adequate food supply. A project-

based approach is utilized in this course, along with laboratory, team building, and problem
solving activities to enhance student learning. Students are introduced to the following areas
of food science: food processing, food chemistry and physics, nutrition, food microbiology,
preservation, packaging and labeling, food commodities, food regulations, issues and careers
in the food science industry.

Prereq(s)/Co- Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas.

Fulfills a Life Science or Physical Science requirement for the General Diploma
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Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
° Any Home Economics K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Any Occupational Specialist I, I, or lll in Agriculture 9-12
° Consumer Homemaking Education K-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Food Science
° CTE: Family & Consumer Sciences with high school setting
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Food Science 9-12
° CTE: Family & Consumer Sciences 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 104: Food Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

History and Current Trends of the Food Industry

Core Standard 1

Explain the scope of the food industry and the historical and current developments of food
products and processing.

FS-1.1 Discuss the history and current trends to describe and explain the components (e.g.,
processing, distribution, byproducts) of the food products and processing industry.

FS-1.2 Analyze the similarities and differences amongst policies and legislation that affect the food
products, processing systems, and supply in the U.S. or around the world.

FS-1.3 Analyze food production and distribution outcomes based on cultural customs.

FS-1.4 Discuss the issues of safety and environmental concerns about foods and food processing (e.g.,
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Genetically Modified Organisms, organics, microorganisms, contamination, irradiation).

Core Standard 2

Identify and explain the purpose of industry organizations, groups, and regulatory agencies
that influence the local and global food systems.

FS-2.1 Evaluate the purposes and changes in the food products and processing industry brought
about by industry organizations or regulatory agencies

FS-2.2 Explain the importance, application, and usage of industry standards in food products and
processing

FS-2.3 Prepare an implementation plan for industry standards in food products and processing
systems

Domain Food Safety Principles and Processing Systems

Core Standard 3

Students develop and implement procedures to ensure safety, sanitation, and quality in food
product and processing facilities.

FS-3.1 Describe contamination hazards (physical, chemical and biological) associated with
food products and processing

FS-3.2 Outline procedures to eliminate possible contamination hazards associated with food products
and processing

FS-3.3 Analyze the effectiveness of a food product and processing company’s Critical Control Point
(CCP) procedures

FS-3.4 Analyze and document attributes and procedures of current safety programs in food products
and processing facilities.

FS-3.5 Assess specifications and maintenance needs for equipment and processing systems (e.g.,
specifications for machines, sanitation procedures, repair protocol, etc.)

Core Standard 4 Students apply safety and sanitation procedures to understand the handling, processing and
storing of food products.

FS-4.1 Explain and demonstrate techniques and procedures for the safe handling of food products

FS-4.2 Describe the importance of and perform quality-assurance tests on food products

FS-4.3 Describe the effects food-borne pathogens have on food products and humans

FS-4.4 Conduct and interpret microbiological tests for food-borne pathogens and implement
corrective procedures

FS-4.5 Discuss documentation procedures in a food products and processing system

FS-4.6 Explain safety standards that must be observed in facility design and equipment use

FS-4.7 Outline guidelines for personnel safety in the food products and processing industry

FS-4.8 Evaluate a facility to determine the implementation of safety procedures

Domain The Science and Nutrition of Food Products and The Processing Industry

Core Standard 5

Students apply principles of nutrition, biology, microbiology, chemistry, and human behavior
to make healthy food selections.

FS-5.1 Discuss essential nutrients (proteins, carbohydrates, fats, vitamins, minerals, and
water).

FS-5.2 Explain the application of chemistry and physics to food science.

FS-5.3 Explain the MyPlate recommendations in relation to essential nutrients for the human diet.

FS-5.4 Identify common food additives (e.g., preservatives, antioxidants, buffers, stabilizers, colors,
flavors).

FS-5.5 Identify the key components of a food label and their significance to create an informed
consumer.

Domain Processing, Preservation, Quality Control, and Packaging of Food Products

Core Standard 6

Design and apply techniques of food processing, preservation, packaging, and presentation for
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distribution and consumption of food products.

FS-6.1 Identify and assign quality and yield grades to meat, poultry, fish, dairy, fruits,
vegetables, grains, legumes, and oilseeds.
FS-6.2 Select raw food products based on yield grades, quality grades and related selection criteria.
FS-6.3 Perform quality-control inspections of raw food products for processing.
FS-6.4 Identify and describe acceptable animal treatment and processing techniques.
FS-6.5 Explain desirable and undesirable characteristics of both pre-mortem and post- mortem

animals in relation to the inspection and production of food products.

Core Standard 7

Students will apply processes, preservation, packaging and food presentation to food products
for sale and distribution to understand product development.

FS-7.1 Compare weights and measurements of products and perform conversions between
units of measure.

FS-7.2 Outline appropriate methods and prepare foods for sale and distribution for different
markets.

FS-7.3 Analyze and document food preservation processes and methods on a variety of food
products.

FS-7.4 Analyze the degree of desirable food qualities of foods stored in various packaging.

FS-7.5 Explain materials and methods of food packaging and presentation.

FS-7.6 Describe factors in planning and developing a new food product.

Domain Careers

Core Standard 8 Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

FS-8.1 Evaluate the nature and scope of natural resources in agriculture, society, and the
economy

FS-8.2 Describe career opportunities and means to achieve those opportunities in natural resources

FS-8.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services.

FS-8.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

Core Standard 9

Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

FS-9.1 Communicate clearly, effectively, and with reason through speaking, writing,
visuals, and active listening in formal and informal settings

FS-9.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills.

FS-9.3 Examine roles within teams, work units, departments, organizations, inter-organizational
systems, and the larger environment.

FS-9.4 Acquire the skills necessary to positively influence others.

FS-9.5 Develop a skill set to enhance the positive evolution of the whole person.

Domain Supervised Agriculture Experience

Core Standard 10

Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a
critical component to a well-rounded agricultural education.

FS-10.1

Explain the nature of and become familiar with those terms related to an SAE program.

FS-10.2

Explore the numerous possibilities for an SAE program which a student might develop.
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| FS-10.3 ‘ Develop an individual SAE program and implement record keeping skills. ‘
Program of Study Agri-Science — Plants or Animals
NLPS Sequence D
Course Code 7230
Course Ag Biotechnology is a two-semester course that concentrates on the applications of
Description biotechnology in the agricultural industry. Students enrolled in this course will apply the use of

living organisms to solve problems or make useful products. Students will become familiar
with laboratory procedures such as cell/tissue culture, micropropagation, electrophoresis, etc.
Students enrolled in this course will be required to use data and scientific techniques to solve
problems concerning living organisms and will demonstrate competence in the application of
principles and techniques for the development, application and management of biotechnology
within the agriculture industry. As a capstone course, students should have the opportunity to
apply their knowledge and use skills through an intensive work-based learning experience.

Prereq(s)/Co- Agriscience Concentrator Sequence

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max
Counts Toward Counts as a science credit*

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderste Value Level Il
Bulletin 400 ° Vocational Agriculture K-12
° Science/Biology 9-12
Rules 46-47 ° Vocational Agriculture K-12
° Any Standard Agriculture license
° Biology 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Life Science with high school setting
REPA/REPA 3 ° CTE: Agriculture 5-12
° Life Science 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course
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Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

7230.D1.1 Investigate and explain the relationship between past, current and emerging applications of
biotechnology in agriculture

7230.D1.2 Research and summarize the evolution of biotechnology in agriculture.

7230.D1.3 Examine and categorize current applications and gains achieved in applying biotechnology to
agriculture.

7230.D1.4 Distinguish between current and emerging applications of biotechnology in agriculture.

7230.D1.5 Compare and contrast the benefits and risks of biotechnology compared with alternative
approaches to improving agriculture.

7230.D1.6 Evaluate the scope and implications of regulatory agencies on applications of biotechnology in
agriculture and protection of public interests

7230.D1.7 Compare and contrast differences between regulatory systems worldwide.

7230.D1.8 Research and document major regulatory issues related to biotechnology in agriculture.

7230.D1.9 Explain the relationship between regulatory agencies and the protection of public interests
such as health, safety and the environment.

7230.D1.10 Analyze the relationship and implications of bioethics, laws and public perceptions on
applications of biotechnology in agriculture.

7230.D1.11 Research and summarize the emergence, evolution and implications of bioethics associated
with biotechnology in agriculture.

7230.D1.12 Research and summarize legal issues related to biotechnology in agriculture (e.g., protection
of intellectual property through patents, copyright, trademarks, etc.).

7230.D1.13 Research and summarize public perceptions of biotechnology in agriculture (e.g., social and
cultural issues).

7230.D2.1 Read, document, evaluate and secure accurate laboratory records of experimental protocols,
observations and results.

7230.D2.2 Maintain and interpret laboratory records documented in a laboratory to ensure data accuracy
and integrity (e.g., avoid bias, record any conflicts of interest, avoid misinterpreted results,
etc.).

7230.D2.3 Research and summarize the need for data and information security in a laboratory and
demonstrate best practices.

7230.D2.4 Evaluate the role of bioinformatics in agriculture and summarize the types of databases that
are available (e.g., genomic, transcriptomics, etc.).

7230.D2.5 Implement standard operating procedures for the proper maintenance, use and sterilization of
equipment in a laboratory.
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7230.D2.6 Identify, interpret, and implement standard operating procedures for laboratory equipment.

7230.D2.7 Manipulate basic laboratory equipment and measurement devices (e.g., water bath,
electrophoresis equipment, micropipettes, laminar flow hood, etc.).

7230.D2.8 Perform sterilization techniques for equipment in a laboratory using standard operating
procedures.

7230.D2.9 Apply standard operating procedures for the safe handling of biological and chemical materials
in a laboratory.

7230.D2.10 Demonstrate advanced aseptic techniques in the laboratory (e.g., sterile work area, sterile
handling, personal hygiene, etc.).

7230.D2.11 Examine and implement standard operating procedures for the use of biological materials
according to directions and their classification (e.g., proper handling of bacteria or DNA before,
during and after use).

7230.D2.12 Formulate and prepare solutions using standard operating procedures (e.g., proper labeling,
storage, etc.).

7230.D2.13 Examine and perform scientific procedures using microbes, DNA, RNA and proteins in a
laboratory.

7230.D2.14 Characterize the physical and biological properties of organisms.

7230.D2.15 Compare and contrast the structures of DNA and RNA and investigate how genotype
influences phenotype.

7230.D2.16 Perform electrophoretic techniques and interpret electrophoresis fragmentation patterns
(e.g., gel electrophoresis, southern blotting, etc.).

7230.D2.17 Examine and document the role and applications of proteins in agricultural biotechnology.

7230.D2.18 Synthesize the relationship between proteins, enzymes and antibodies.

7230.D3.1 Apply biotechnology principles, techniques and processes to create transgenic species through
genetic engineering.

7230.D3.2 Summarize biological, social, agronomic and economic reasons for genetic modification of
eukaryotes.

7230.D3.3 Summarize the process of transformation of eukaryotic cells with transgenic DNA.

7230.D3.4 Analyze the benefits and risks associated with the use of biotechnology to increase
productivity and improve quality of living species (e.g., plants, animals such as aquatic species,
etc.).

7230.D3.5 Define and summarize epigenetics and synthesize the relationship between mutation,
migration and evolution of transgenes in the environment.

7230.D3.6 Apply biotechnology principles, techniques and processes to enhance the production of food
using microorganisms and enzymes.

7230.D3.7 Summarize reasons for detecting microbes and identify sources of microbes.

7230.D3.8 Examine enzymes, the changes they cause and the physical and chemical parameters that
affect enzymatic reactions (e.g., food, cellulosic bioenergy, etc.).

7230.D3.9 Identify and categorize foods produced using biotechnology (e.g., fermentation, etc.) to
change the chemical properties of food for an intended purpose (e.g., create desirable
nutritional profile, preservation, flavor, etc.)

7230.D3.10 Apply biotechnology principles, techniques and processes to protect the environment and
maximize use of natural resources (e.g., biomass, bioprospecting, industrial biotechnology,
etc.).

7230.D3.11 Examine the consequences of agricultural practices on natural populations.
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7230.D3.12 Define and summarize industrial biotechnology and categorize the benefits and risks
associated with its use in manufacturing (e.g., fabrics, plastics, etc.).

7230.D3.13 Research and summarize the potential applications of bioprospecting in biotechnology and
agriculture.

7230.D3.14 Apply biotechnology principles, techniques and processes to enhance plant and animal care
and production

7230.D3.15 Research and describe the aims and techniques involved in selective plant-breeding process.

7230.D3.16 Examine and classify biotechnology processes applicable to animal health (e.g., genetic testing,
etc.).

7230.D3.17 Research and categorize the types of pharmaceuticals developed for animals and humans
through biotechnology

7230.D3.18 Summarize the need for global biodiversity and applications of biotechnology to reduce
threats to biodiversity.

7230.D3.19 Apply biotechnology principles, techniques and processes to produce biofuels (e.g.,
fermentation, transesterification, methanogenesis, etc.).

7230.D3.20 Examine and synthesize the need for biofuels (e.g., cellulosic bioenergy, etc.).

7230.03.21 Differentiate between biomass and sources of biomass.

7230.D3.22 Research and explain the process of fermentation and its potential applications.

7230.D3.23 Define and summarize the process of transesterification and its potential applications.

7230.D3.24 Examine the process of methanogenesis and its potential applications.

7230.D3.25 Apply biotechnology principles, techniques and processes to improve waste management
(e.g., genetically modified organisms, bioremediation, etc.).

7230.D3.26 Compare and contrast the use of natural organisms and genetically engineered organisms in
the treatment of wastes.

7230.D3.27 Summarize the purpose of microorganisms in biological waste management.

7230.D3.28 Analyze the role of microorganisms in industrial chemical waste treatment.

7230.D3.29 Provide examples of instances in which bioremediation can be applied to clean up

environmental contaminants.
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Agriculture, Food and Natural Resources

Horticulture

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5132 | Horticultural 7114 | Greenhouse and 7232 Horticulture
Agriculture Science - NLPS Soilless Capstone
Production

Principles of Agriculture

Career Cluster

Agriculture, Food and Natural Resouces

Program of Study Ag Mechanical and Engineering, Agri-Science — Plants or Animals, Horticulture, Landscaping,
Natural Resources, Precision Agriculture

NLPS Sequence A

Course Code 7117

Course Principles of Agriculture is a two-semester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding of the
role of agriculture in the United States and globally. Students will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel and the
associated health, safety and environmental management systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career ready
skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter
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Rules 2002 ° CTE: Agriculture with high school setting

° Workplace Specialist: Agriculture Education in Agribusiness Management

° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter
REPA/REPA 3 . CTE: Agriculture 9-12

° Workplace Specialist: Agribusiness 9-12

° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course AGRI 100: Introduction to Agriculture
Alignment
VU Course AGBS 101: Introduction to Agribusiness Management
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precision
Credential Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)
Liberal

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
distribution of the world’s important crop and livestock species.

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the world.

7117.D1.4 Understand US production systems for major grain crops, including Crop Rotation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR systems on local, state,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and how
economic principles are used to analyze and solve problems in agriculture and agribusiness.

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have students recognize the role of producers, input suppliers, food marketing

organizations, and consumers in the U.S. Agricultural economy.
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7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness expect in
prospective employees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US.

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve those opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAE program and implementation plan for record keeping skills.

Career Cluster Agriculture, Food and Natural Resources

Program of Study Horticulture

NLPS Sequence B

Course Code 5132

Course Horticulture Science is a two semester course that provides students with a background in the

Description field of horticulture. Coursework includes hands-on activities that encourage students to
investigate areas of horticulture as it relates to the biology and technology involved in the
production, processing, and marketing of horticultural plants and products. Students are
introduced to the following areas of horticulture science: reproduction and propagation of
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plants, plant growth, growth-media, management practices for field and greenhouse
production, marketing concepts, production of plants of local interest, greenhouse
management, floral design, and pest management. Students participate in a variety of
activities including extensive laboratory work usually in a school greenhouse.

Prereq(s)/Co- Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas.
Fulfills a Life Science or Physical Science requirement for the General Diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Less than Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Standard Ornamental Horticulture License 9-12
° Any Standard Agriculture license
° Occupational Specialist |, I, or lll: Ornamental Horticulture 9-12
° Agribusiness Horticulture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Horticultural Science 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 116: Survey of Horticulture; AGRI 117: Soil Science

VU Course
Alignment

HORT 105: Introduction to Landscape Horticulture

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601);
VU: A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Survey of Horticulture
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5132.D1.1 Differentiate between the major groups of horticultural plants: herbaceous and woody, annual
and perennial, temperate, and tropical.

5132.D1.2 Identify the common plant species used in horticulture.

5132.D1.3 Describe the basic functions of plants parts and how plants adapt to the environment.

5132.D1.4 Explain modern plant propagation techniques and how they are applied to different plant
groups.

5132.D1.5 Describe the fundamentals of plant breeding and how it applies to ornamental plants.

5132.D1.6 Characterize the types of environments involved in horticulture: landscape, greenhouse and
indoor environments.

5132.D1.7 Demonstrate knowledge of the environmental factors involved in ornamental plant production
including soils, water and pests.

Domain Soil Science

5132.D2.1 Understanding applied chemical, physical, and biological concepts related to soil.

5132.D2.2 Understanding of the origin, classification, and distribution of soils and their relationship to
people and food production.

5132.D2.3 Understanding of the fertility management and conservation of soils.

5132.D2.4 Understand the environmental impact of soil use.

5132.D3.1 Establish production and maintenance practices for field and greenhouse production

Greenhouse and Soilless Production

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Horticulture
NLPS Sequence C
Course Code 7114

Course Greenhouse and Soilless Production is a two-semester course that provides an overview of

Description structural designs and uses of enclosed structures (greenhouses) to grow various plants and
food. The course will focus on discussing different types of enclosed structures, management
systems, and growing systems used to produce plants and food. The course will also present
an overview of soilless growing systems such as hydroponics, aquaponics, aeroponics and
fogponics. Students will utilize the school greenhouse as part of this course.

Prereq(s)/Co- Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Less than Moderate Value

Level |

Page | 128




Next Level Programs of Study

ITCC Course
Alignment

Leaming that works for Indiana

Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Standard Ornamental Horticulture License 9-12

° Any Standard Agriculture license

° Occupational Specialist |, Il, or Ill: Ornamental Horticulture 9-12

° Agribusiness Horticulture 9-12
Rules 2002 ° CTE: Agriculture with high school setting

° Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 . CTE: Agriculture 5-12

° Workplace Specialist: Horticultural Science 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 175: Introduction to Greenhouse Management; AGRI 129: Alternative Growing Methods

VU Course
Alignment

HORT 165: Greenhouse Management and Hydroponics

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601);
VU: CPC Horticultural Science, A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain Greenhouse Production

7114.D1.1 Identify different types of greenhouse structures and relate why that system is utilized.

7114.D1.2 Demonstrate basic greenhouse operational/management procedures (day to day events)

7114.D1.3 Develop management strategies for different types of greenhouses

7114.D01.4 Perform identification, care, and maintenance for a specific set of plants/food grown in an
enclosed structure

7114.D1.5 Classify different types of growing systems that can be used in greenhouses.

Domain Soilless Production

7114.D2.1 Analyze the basic construction and use of various soilless growing systems.

7114.D2.2 Recognize terminology used in alternative growing methods systems.

7114.D2.3 Design and create soilless growing systems (to take home if desired).

7114.D2.4 Troubleshoot issues that arise in soilless growing systems.

7114.D2.5 Construct and operate various soilless growing systems.

7114.D2.6 Describe the types of plants and foods (and plant requirements) that can be grown in soilless

systems.
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Career Cluster Agriculture, Food and Natural Resources
Program of Study Horticulture
NLPS Sequence D
Course Code 7232
Course The Horticulture Capstone course builds upon the knowledge and skills developed in the
Description Principles, Horticultural Science, and Greenhouse and Soilless Production courses by

developing advanced skills that students can apply to the field. As a capstone course,
students should have the opportunity to apply their knowledge and use skills through an
intensive work-based learning experience.

Prereq(s)/Co- Principles of Agriculture; Horticultural Science; Greenhouse and Soilless Production
Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max
Counts Toward Counts as a directed elective or elective credits for all diplomas

Counts as a science credit*

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level Il
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ) Standard Ornamental Horticulture License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or Ill: Ornamental Horticulture 9-12
° Agribusiness Horticulture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Horticultural Science 9-12
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCC Course AGRI 130: Introduction to Vegetable Production; AGRI 176: Urban Food & Agriculture
Alignment
VU Course HORT 215: Urban Food Production
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Urban Horticulture (1.0601);
Credential VU: A.S. Horticulture Technology (01.0601)
Liberal

Arts/Sciences
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Requirements
Promoted
Certifications
Competency # Competency
Domain Vegetable Production
7232.D1.1 Describe current vegetable production systems and where those systems are utilized.
7232.D1.2 Analyze markets for vegetables with an emphasis on Indiana.
7232.D1.3 Explain the principles of growing in soil versus water.
7232.D1.4 Investigate how soil type affects vegetable plant production.
7232.D1.5 Analyze the differences in management when growing in open fields and high tunnels.
7232.D1.6 Analyze the differences in management when growing in aquaponic and hydroponic systems
7232.D1.7 Investigate which species and cultivars are best adapted to different growing systems.
7232.D1.8 Describe harvest methods for vegetables in different growing systems.
7232.D1.9 Explain best practices in handling produce to minimize spoilage and the spread of foodborne
pathogens.
7232.D1.10 Examine and prepare students for GAPS and Serve Safe certification.
7232.D1.11 Explain the pros and cons of large- and small-scale vegetable production.
Domain Urban Food Production
7232.D2.1 Describe the types of urban food and agriculture production utilized in society.
7232.D2.2 Research the history and need for urban food production in the United States.
7232.D2.3 Analyze the importance of space conservation in urban environments.
7232.D2.4 Recognize key terminology, methods, regulations, and marketing strategies utilized in urban
farming.
7232.D2.5 Create an urban farm business plan.

Page | 131




Next Level Programs of Study

Leaming that works for Indiana

Agriculture, Food and Natural Resources

Landscaping

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 5132 | Horticultural 7115 | Landscape and 7234 Landscape
Agriculture Science - NLPS Turf Management Management
Capstone

Principles of Agriculture

Career Cluster

Agriculture, Food and Natural Resources

Program of Study

Ag Mechanical and Engineering, Agri-Science — Plants or Animals, Horticulture, Landscaping,
Natural Resources, Precision Agriculture

NLPS Sequence

A

Course Code

7117

Course Principles of Agriculture is a two-semester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding of the
role of agriculture in the United States and globally. Students will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel and the
associated health, safety and environmental management systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career ready
skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter
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ITCC Course
Alignment

Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agribusiness Management
° Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 ° CTE: Agriculture 9-12
° Workplace Specialist: Agribusiness 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101: Introduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precision
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
distribution of the world’s important crop and livestock species.

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the world.

7117.D1.4 Understand US production systems for major grain crops, including Crop Rotation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR systems on local, state,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and how
economic principles are used to analyze and solve problems in agriculture and agribusiness.

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have students recognize the role of producers, input suppliers, food marketing

organizations, and consumers in the U.S. Agricultural economy.
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7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness expect in
prospective employees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US.

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve those opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAE program and implementation plan for record keeping skills.

Career Cluster Agriculture, Food and Natural Resources

Program of Study Landscaping

NLPS Sequence B

Course Code 5132

Course Horticulture Science is a two semester course that provides students with a background in the

Description field of horticulture. Coursework includes hands-on activities that encourage students to
investigate areas of horticulture as it relates to the biology and technology involved in the
production, processing, and marketing of horticultural plants and products. Students are
introduced to the following areas of horticulture science: reproduction and propagation of
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plants, plant growth, growth-media, management practices for field and greenhouse
production, marketing concepts, production of plants of local interest, greenhouse
management, floral design, and pest management. Students participate in a variety of
activities including extensive laboratory work usually in a school greenhouse.

Prereq(s)/Co- Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas.
Fulfills a Life Science or Physical Science requirement for the General Diploma

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Less than Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Standard Ornamental Horticulture License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, Il, or Ill: Ornamental Horticulture 9-12
° Agribusiness Horticulture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Horticultural Science
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Horticultural Science 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 116: Survey of Horticulture; AGRI 117: Soil Science

VU Course
Alignment

HORT 105: Introduction to Landscape Horticulture

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601);
VU: A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Survey of Horticulture
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5132.D1.1 Differentiate between the major groups of horticultural plants: herbaceous and woody, annual
and perennial, temperate, and tropical.

5132.D1.2 Identify the common plant species used in horticulture.

5132.D1.3 Describe the basic functions of plants parts and how plants adapt to the environment.

5132.D1.4 Explain modern plant propagation techniques and how they are applied to different plant
groups.

5132.D1.5 Describe the fundamentals of plant breeding and how it applies to ornamental plants.

5132.D1.6 Characterize the types of environments involved in horticulture: landscape, greenhouse and
indoor environments.

5132.D1.7 Demonstrate knowledge of the environmental factors involved in ornamental plant production
including soils, water and pests.

Domain Soil Science

5132.D2.1 Understanding applied chemical, physical, and biological concepts related to soil.

5132.D2.2 Understanding of the origin, classification, and distribution of soils and their relationship to
people and food production.

5132.D2.3 Understanding of the fertility management and conservation of soils.

5132.D2.4 Understand the environmental impact of soil use.

5132.D3.1 Establish production and maintenance practices for field and greenhouse production

Landscape and Turf Management

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Landscaping
NLPS Sequence C
Course Code 7115

Course Landscape and Turf Management is a two-semester course that provides the student with an

Description overview of the many career opportunities in the diverse field of landscape and turf
management. Students are introduced to the procedures used in the planning and design of a
landscape using current technology practices, the principles and procedures involved with
landscape construction, the determination of maintenance schedules, communications, and
management skills necessary in landscaping operations, and the care and use of equipment
utilized by landscapers. Upon completion of the program, students have the opportunity to
become Indiana Landscape Industry Certified through a state approved program.

Prereq(s)/Co- Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes
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ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12

° Any Standard Agriculture license

Any Occupational Specialist |, II, or lll in Agriculture 9-12

Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Landscape Management
° Workplace Specialist: Ornamental Horticulture
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Landscape Management 9-12
° Workplace Specialist: Ornamental Horticulture 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course AGRI 164: Landscape Design |; AGRI 165: Turf Science
Alignment
VU Course HORT 205: Landscaping I: Landscape Design
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Landscape Technician (1.0605);
Credential VU: A.S. Horticulture Technology (01.0601)
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Landscape Management

7115.D1.1 Describe the elements of a practical landscape design given the function and location of the
site.

7115.D1.2 Identify the trees, shrubs, perennials, annuals, groundcovers and turf that best meet the needs
of the landscape design.

7115.D1.3 Identify the hard-scape elements that are required for a landscape design.

7115.D1.4 Identify the site requirements such as grading, mounding and irrigation that are required for a
landscape design.

7115.D1.5 Demonstrate the skills necessary to draw manually and electronically a comprehensive
landscape design based on site and utilization criteria.

7115.D1.6 Identify pests commonly found in landscaped areas and explain their control.

Domain Turf Management

7115.D2.1 Identify major turf grass species and describe their advantages in turf applications.

7115.D2.2 Identify the pests of lawns, athletic fields and golf courses and explain their control.
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7115.D2.3 Describe the soil and site conditions that promote healthy turf.

7115.D2.4 Explain the major techniques involved in establishing turf.

7115.D2.5 Explain the basic characteristics of irrigation systems and their use in turf maintenance.

7115.D2.6 Demonstrate skills necessary to install and maintain turf in the landscape.

Domain Safety, Health, and Environment Management Systems

7115.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7115.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7115.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Landscape Management Capstone

Career Cluster

Agriculture, Food and Natural Resources

Program of Study

Landscaping

NLPS Sequence

D

Course Code

7234

Course The Landscape Capstone course builds upon the knowledge and skills developed in the

Description Principles, Horticultural Science and Landscape and Turf Management courses by developing
advanced skills that students can apply to the field. As a capstone course, students should
have the opportunity to apply their knowledge and use skills through an intensive work-based
learning experience.

Prereq(s)/Co- Principles of Agriculture; Horticultural Science; Landscape and Turf Management

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level Il
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
Any Occupational Specialist I, Il, or Il in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Landscape Management
° Workplace Specialist: Ornamental Horticulture

Page | 138




Next Level Programs of Study

REPA/REPA 3

ITCC Course
Alignment

Leaming that works for Indiana
° CTE: Agriculture 5-12
° Workplace Specialist: Landscape Management 9-12
° Workplace Specialist: Ornamental Horticulture 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 261: Herbaceous Landscape Plants*; AGRI 262: Woody Landscape Plants*

VU Course
Alignment

HORT 255: Landscaping II: Landscape Management and Construction

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Landscape Technician (1.0605);
VU: A.S. Horticulture Technology (01.0601)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Herbaceous Landscape Plants

7234.D1.1 Identify, maintain, and properly select the major groups of annual bedding plants.

7234.D1.2 Identify, maintain, and properly select the major groups of perennial flowering plants.

7234.D1.3 Identify, maintain, and properly select the major groups of hardy ornamental grasses.

7234.D1.4 Explain the cultural requirements of annuals, perennials and grasses in Midwestern
landscapes.

7234.D1.5 Describe the growth characteristics of major herbaceous plant groups and their use in various
landscape situations.

7234.D1.6 Demonstrate the proper techniques of planting, watering, fertilizing, and pruning herbaceous
landscape plants.

Domain Woody Landscape Plants

7234.D2.1 Identify major ornamental trees by their leaves, bark, buds and seeds

7234.D2.2 Identify major ornamental shrubs by their leaves and flowers

7234.D2.3 Explain the cultural requirements of woody ornamental plants in Midwestern landscapes

7234.D2.4 Describe cultural requirements of major native and exotic woody ornamental plants

7234.D2.5 Evaluate trees and shrubs for specific site requirements

7234.D2.6 Demonstrate proper installation and maintenance techniques for trees and shrubs

Domain Additional

7234.D3.1 Understand fundamentals of residential and commercial landscape design

7234.D3.2 Demonstrate knowledge of drafting techniques in landscape design, such as using basing CAD
operation.

7234.D3.3 Develop a portfolio of work
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Agriculture, Food and Natural Resources

Precision Agriculture

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7117 | Principles of 7116 | Precision 7113 | Crop 7236 | Precision
Agriculture Agriculture Management Agriculture
Capstone
7238 | Agribusiness
Capstone

Principles of Agriculture

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Ag Mechanical and Engineering, Agri-Science — Plants or Animals, Horticulture, Landscaping,
Natural Resources, Precision Agriculture

NLPS Sequence A

Course Code 7117

Course Principles of Agriculture is a two-semester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding of the
role of agriculture in the United States and globally. Students will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel and the
associated health, safety and environmental management systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career ready
skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12

° Any Standard Agriculture license
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° Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter

Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agribusiness Management
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

REPA/REPA 3 . CTE: Agriculture 9-12
° Workplace Specialist: Agribusiness 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course AGRI 100: Introduction to Agriculture
Alignment
VU Course AGBS 101: Introduction to Agribusiness Management
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precision
Credential Agriculture Specialist (1.0201);

VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
distribution of the world’s important crop and livestock species.

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the world.

7117.D1.4 Understand US production systems for major grain crops, including Crop Rotation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR systems on local, state,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and how
economic principles are used to analyze and solve problems in agriculture and agribusiness.

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.
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7117.D2.3 To have students recognize the role of producers, input suppliers, food marketing
organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness expect in
prospective employees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US.

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve those opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAE program and implementation plan for record keeping skills.
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Career Cluster Agriculture, Food and Natural Resources
Program of Study Precision Agriculture
NLPS Sequence B
Course Code 7116
Course Precision Agriculture describes the purpose and concepts of precision agriculture and precision
Description farming through classroom and lab-based instruction. It involves understanding and

operation of the various precision agriculture tools including GPS, GIS, and VRT. Students will
learn how to collect data, analyze data and use the information to make decisions. Provides
an understanding and justifications that demonstrate the economic and environmental
benefits of precision agriculture. The Precision Agriculture course also incorporates the use of
UAVs. Students will demonstrate UAV competency and handling in order to achieve the Part

107 UAS certification.
Prereq(s)/Co- Principles of Agriculture
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective credits for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, Il, or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 ° CTE: Agriculture 9-12
° Workplace Specialist: Plant & Soil Science 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course PAET 100: Introduction to Precision Agriculture; PAET 107: Unmanned Aerial Vehicles in
Alignment Precision Agriculture
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Arts/Sciences
Requirements

VU Course AGBS 260: Introduction to Precision Ag; AGBS 240: Drones/UAS (Unmanned Aircraft Systems)
Alignment

Four Yr Course

Alignment

Postsecondary ITCC: TC Precision Agriculture Specialist (1.0201);

Credential VU: CG Agribusiness (1.0101)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,

IVYT 113 Student Success in Technology

VU: ENGL 101 English Composition, COMM 143 Speech, COMP 201 Computers in Business,
MATH 102 College Algebra, MATH 103 Quantitative Reasoning, or MATT 109 Business Math,
Social Science Elective (3)

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Precision Agriculture

7116.D1.1 Describe the basic purpose and concepts of precision agriculture.

7116.D1.2 Determine basic principles of the various tools of precision agriculture including GPS, GIS and
VRT.

7116.D1.3 Recall basic knowledge of GPS and how it works.

7116.D01.4 Recognize the use of these tools to collect data, analyze data and use the information to make
a decision.

7116.D1.5 Describe justifications that demonstrate the economic or environmental benefits of precision
agriculture.

7116.D1.6 Locate support resources for the systems

7116.D1.7 Demonstrate proper setup and operation of guidance and documentation systems.

Domain Unmanned Aerial Systems

7116.D2.1 Describe the benefits of UAVs operation in the Precision Agriculture industry.

7116.D2.2 Differentiate between multi-rotor and fixed wing aircraft and determine flight operating
characteristics.

7116.D2.3 Demonstrate safe flight operation of an UAV.

7116.D2.4 Understand the rules and regulations of operating a drone/UAS

7116.D2.5 Understand sensors and data used in various industry monitoring (RGB, NIR, NDVI and Contour
Mapping)

7116.D2.6 Decipher lighting conditions for best sensor imaging results

7116.D2.7 Practice flying exercises in gathering, processing and delivering the data to the client applying
commonly used software programs

7116.D2.8 Choose the correct imagery for the mission.
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Crop Management

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Precision Agriculture
NLPS Sequence C
Course Code 7113

Course Crop Management will provide an understanding of plant nutrient requirements and how to

Description provide for those needs to achieve efficient crop production through classroom and lab-based
instruction. Students will understand proper fertilizer materials, application methods and
techniques. Instruction on soil analysis by demonstrating proper soil testing techniques which
will be used to create fertility plans for proposed crops. Integrated pest management and the
evaluation of various pest controls with minimal impact on the environment will also be an
emphasis of the course.

Prereq(s)/Co- Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*
Counts as a science credit*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Any Occupational Specialist I, II, or lll in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Plant & Soil Science
REPA/REPA 3 ° CTE: Agriculture 5-12
° Workplace Specialist: Plant & Soil Science 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course AGRI 117: Soil Science; AGRI 217: Soil Fertility

Alignment

VU Course AGBS 110: Integrated Pest Management; AGBS 254: Nutrient Management
Alignment

Four Yr Course

Page | 145




Next Level Programs of Study

Leaming that works for Indiana

Alignment

Postsecondary ITCC: TC Precision Agriculture Specialist (1.0201);

Credential VU: CG Agribusiness (1.0101)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,

Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, COMM 143 Speech, COMP 201 Computers in Business,
MATH 102 College Algebra, MATH 103 Quantitative Reasoning, or MATT 109 Business Math,
Social Science Elective (3)

Promoted

Certifications

Competency # Competency

Domain Soil Science

7113.D1.1 Understanding applied chemical, physical, and biological concepts related to soil.

7113.D1.2 Understanding of the origin, classification, and distribution of soils and their relationship to
people and food production.

7113.D1.3 Understanding of the fertility management and conservation of soils.

7113.D1.4 Understand the environmental impact of soil use.

Domain Nutrient Management

7113.D2.1 Understanding plant nutrient requirements and how to provide for those needs to achieve
efficient crop production.

7113.D2.2 Use concepts and principles to calculate nutrient needs of the soil and the proposed crop

7113.D2.3 Analyze the soil pH and calculate the lime needs of the soil and proposed crop

7113.D2.4 Calculate the various decision impacts on profits

7113.D2.5 Know common fertilizer materials.

7113.D2.6 Understand proper fertilizer application methods and techniques.

7113.D2.7 Create fertility plans for corn, soybean, wheat, and alfalfa production.

7113.D2.8 Recognize the 17 chemical elements

7113.D2.9 Read and interpret soil analysis

7113.D2.10 Explain and demonstrate proper techniques for taking soil test

Domain Pest Management

7113.D3.1 Apply the fundamentals of plant identification as they relate to weeds, diseases and insects.

7113.D3.2 Identify the most prevalent weeds found in Indiana.

7113.D3.3 Identify the most prevalent insects in Indiana.

7113.03.4 Identify the most prevalent plant disease in Indiana.

7113.D3.5 Categorize pesticides and growth regulators according to their toxicity to warm blooded
animals, fish, and bees.

7113.D3.6 Use chemical information to evaluate the various controls of pests with minimal impact on the
environment and beneficial insects, pathogens and animals present.

7113.D3.7 Outline a schedule of safety procedures to be followed when using pesticides.

7113.D3.8 Identify the pests associated with crop loss

7113.D3.9 Determine when plant pest control measures are necessary.

7113.D3.10 Estimate the proportion of the crop affected.
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7113.D3.11

Estimate the economic losses to be expected if control measures are not used.

7113.03.12

Estimate cost of control measures. Describe the nature of concepts of working capital, analysis
of cash, and cash flow from operations.

Precision Agriculture Capstone

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Precision Agriculture
NLPS Sequence D
Course Code 7236

Course The Precision Agriculture Capstone course builds upon the knowledge and skills developed in

Description the Principles, Precision Agriculture and Crop Management by developing advanced skills that
students can apply to the field. As a capstone course, students should have the opportunity to
apply their knowledge and use skills through an intensive work-based learning experience.

Prereq(s)/Co- Principles of Agriculture; Precision Agriculture; Crop Management

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective credits for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level Il
Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or lll in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 ° CTE: Agriculture 9-12
° Workplace Specialist: Plant & Soil Science 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 111: Introduction to Crop Production*; PAET 201: GPS Guidance Systems*; PAET 202:
Application Control*; PAET 222: Precision Agriculture Applications of Geographic Information
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Systems*; PAET 280: CO-OP Internship

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: TC Precision Agriculture Specialist (1.0201);

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Crop Production

7236.D1.1 Explain aspects of U.S. agricultural production.

7236.D1.2 Describe major types of cropping systems.

7236.D1.3 Explain how soils influence crop production.

7236.D01.4 Explain hybrid and variety development, and influence of GM technology on crop production.

7236.D1.5 Formulate crop fertilizer recommendations based on soil test results, and design appropriate
application techniques including correct timing and placement

7236.D1.6 Describe field crop physiology, growth and development.

7236.D1.7 Develop tillage and crop management systems.

7236.D1.8 List characteristics of sustainable agriculture systems.

7236.D1.9 Learn about interaction between common crop production practices and environmental
quality

7236.D1.10 Understand how crop fertilizer recommendations are generated

7236.D1.11 Learn about appropriate application of technological advances in agronomy to current crop
production systems

7236.01.12 Understand the interaction among common crop production practices, agricultural
sustainability, and environmental quality

7236.D1.13 Employ scientific concepts to address issues facing the food, agriculture, and natural resource
system

Domain GPS Guidance Systems

7236.D2.1 Demonstrate competency in GPS constellation and signal frequency

7236.D2.2 Differentiate between communication protocols

7236.D2.3 Describe the level of accuracy necessary for different GPS-controlled guidance systems

7236.D2.4 Differentiate between RTK, CORS, and virtual reference stations

7236.D2.5 Demonstrate competency in installation, setup, and troubleshooting of assisted steering
components

7236.D2.6 Demonstrate competency in installation, setup, and troubleshooting integrated steering
systems

Domain Application Controls
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7236.D3.1 Demonstrate the use and functionality of rate controllers
7236.D3.2 Demonstrate the use and functionality of overlap control
7236.D3.3 Identify pumps, valves, and solenoids
7236.03.4 Demonstrate competency in sprayer nozzle selection
7236.D3.5 Describe the equipment used in precision planting systems
7236.D3.6 Describe the equipment used in precision harvesting systems
Domain Ag Application of GIS
7236.D4.1 Outline the objectives of using a geographic information system.
7236.D4.2 Explain the special GIS considerations of precision agriculture data and processing, such as
encoding and import/export.
7236.D4.3 Demonstrate the ability to develop and manipulate a database.

Agribusiness Capstone

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Precision Agriculture
NLPS Sequence D
Course Code 7238

Course
Description

Agribusiness Management Capstone course is a two semester course that introduces
students to the Principles of agribusiness management and leadership from a local and
global perspective, with the utilization of technology. The course will help students build a
strong knowledge base of the agribusiness industry as they study agribusiness types,
communications, agricultural law, leadership, and teamwork, ethics, and agricultural
economics. Additionally, students will understand the role of selling in the agricultural
economy, stressing the points and terminology necessary in today’s agriculture. Students
will demonstrate principles and techniques for planning, development, application and
management of agribusiness systems through project-based learning and a supervised
agriculture experience (work-based learning) programs.

Prereq(s)/Co-
Req(s)

Any Agriculture Concentrator Sequence

Credits

Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max

Counts Toward

Counts as a directed elective or elective for all diplomas
Counts as a quantitative reasoning course*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Level Il

Moderate Value

Bulletin 400

° Vocational Agriculture K-12
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Rules 46-47 ° Any Agribusiness License 9-12

° Any Standard Agriculture license

° Any Occupational Specialist I, Il, or lll in Agriculture 9-12
Rules 2002 ° CTE: Agriculture with high school setting

° Workplace Specialist: Agriculture Education in Agribusiness Management
REPA/REPA 3 . CTE: Agriculture 5-12

° Workplace Specialist: Agribusiness 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

AGBS 152: Agricultural Sales*; AGBS 130: Agribusiness Leadership and Development*

Four Yr Course
Alignment

Postsecondary
Credential

VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

VU: ENGL 101 English Composition, COMM 143 Speech, COMP 201 Computers in Business,
MATH 102 College Algebra, MATH 103 Quantitative Reasoning, or MATT 109 Business Math,
Social Science Elective (3)

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Agriculture Sales

7238.D1.1 Understand the many possible situations of full-time sales and other sales employment
opportunities.

7238.D1.2 Develop a marketing video for their major

7238.D1.3 Enhance communication skills and build a foundation understanding why we buy products

7238.D1.4 Execute sales skills and techniques by an actual sale made to current sales representatives

7238.D1.5 Analyze sales presentations to understand the sales process

Domain Agriculture Leadership

7238.D2.1 Recognize the value of leadership in the agribusiness industry

7238.D2.2 Read and interpret how leaders impact today's agribusiness

7238.D2.3 Research leadership styles and how they have changed in the past

7238.D2.4 Explain the importance of communication skills in agribusiness

7238.D2.5 Understand the importance of teamwork in workgroups

7238.D2.6 Analyze the effects of leadership decisions on the performance of a company and its human
resources

7238.D2.7 Perform positively in group situations to solve a variety of cases and analytical situations.

Domain Agribusiness Management

7238.D3.1 Understand the importance of continuing life-long learning for employment.

7238.D3.2 Develop problem-solving skills within a case-study context.
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7238.D3.3 Demonstrate ability to synthesize agribusiness acumen.

7238.D3.4 Discuss agribusiness decisions and their outcomes and their impact on future business
decisions.

7238.D3.5 Develop an analysis of a business simulation over 8 years

7238.D3.6 Present a presentation of the analysis of the business performance for stockholders.
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Agriculture, Food and Natural Resources

Natural Resources

Principles

CTE Concentrator A CTE Concentrator B Pathway Capstone

7117 | Principles of

Agriculture

7270 7262 Agricultural
Research

Capstone

Forestry and
Wildlife
Management

5180 | Natural Resources

7271 | Soil and Water

Management

5229 | Sustainable
Energy

Alternatives

Principles of Agriculture

Career Cluster

Agriculture, Food and Natural Resources

Program of Study Ag Mechanical and Engineering, Agri-Science — Plants or Animals, Horticulture, Landscaping,
Natural Resources, Precision Agriculture

NLPS Sequence A

Course Code 7117

Course Principles of Agriculture is a two-semester course that will cover the diversity of the

Description agricultural industry and agribusiness concepts. Students will develop an understanding of the
role of agriculture in the United States and globally. Students will explore Agriculture, Food,
and Natural Resource (AFNR) systems related to the production of food, fiber and fuel and the
associated health, safety and environmental management systems. Topics covered in the
course range from animals, plants, food, natural resources, ag power, structures and
technology, and agribusiness. Participation in FFA and Supervised Agricultural Experiences
(SAE) will be an integral part of this course in order to develop leadership and career ready
skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective credits for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Level |

Moderate Value
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ITCC Course
Alignment

Bulletin 400 ° Vocational Agriculture K-12
Rules 46-47 ° Any Agribusiness License 9-12
° Any Standard Agriculture license
° Occupational Specialist I, II, or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
Rules 2002 ° CTE: Agriculture with high school setting
° Workplace Specialist: Agriculture Education in Agribusiness Management
° Workplace Specialist | or Il in related course approved for a CTE pathway with a
balance of all Agriculture relatable subject matter
REPA/REPA 3 . CTE: Agriculture 9-12
° Workplace Specialist: Agribusiness 9-12
° Workplace Specialist | or Il in related course approved for a CTE pathway with a

balance of all Agriculture relatable subject matter

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 100: Introduction to Agriculture

VU Course
Alignment

AGBS 101: Introduction to Agribusiness Management

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CT Urban Horticulture (1.0601), CT Landscaping Technician (1.0605), TC Precision
Agriculture Specialist (1.0201);
VU: CG Agribusiness (1.0101)

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain AFNR Systems

7117.D1.1 Describe the role of agriculture in US and global societies through the domestication and
distribution of the world’s important crop and livestock species.

7117.D1.2 Recognize the diversity of AFNR systems in the US and the world.

7117.D1.3 Understand the size and productivity of farms and ranches in the US and around the world.

7117.D1.4 Understand US production systems for major grain crops, including Crop Rotation Systems,
Tillage Systems, Variety Selection, and Harvest and grain storage technology.

7117.D1.5 Understand US production systems for major livestock animals.

7117.D1.6 Research, examine, and discuss issues and trends that impact AFNR systems on local, state,
national and global levels.

7117.D1.7 Examine technologies and analyze their impact on AFNR systems.

Domain Agribusiness

7117.D2.1 To have students develop an understanding of how economics relates to agriculture, and how
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economic principles are used to analyze and solve problems in agriculture and agribusiness.

7117.D2.2 To have students understand the structure of the U.S. Agriculture and how agriculture
interacts with the aggregate economic system.

7117.D2.3 To have students recognize the role of producers, input suppliers, food marketing
organizations, and consumers in the U.S. Agricultural economy.

7117.D2.4 Help students understand the qualities and characteristics employers in agribusiness expect in
prospective employees and how students can develop those qualities and characteristics.

7117.D2.5 Describe the diversity of jobs and careers in agricultural industries in Indiana and the US.

Domain Safety, Health, and Environment Management Systems

7117.D3.1 Identify and explain the implications of required regulations to maintain and improve safety,
health and environmental management systems.

7117.D3.2 Summarize the importance of safety, health and environmental management in the
workplace.

7117.D3.3 Use appropriate protective equipment and demonstrate safe and proper use of AFNR tools
and equipment.

Domain Careers

7117.D4.1 Evaluate the nature and scope of AFNR systems in society and the economy

7117.D4.2 Describe career opportunities and means to achieve those opportunities in AFNR systems

7117.D4.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

7117.D4.4 Demonstrate those qualities, attributes, and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society.

Domain Leadership

7117.D5.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

7117.D5.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications, and human relations skills

7117.D5.3 Examine roles within teams, work units, departments, organizations, interorganizational
systems, and the larger environment

7117.D5.4 Acquire the skills necessary to positively influence others

7117.D5.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience (SAE)

7117.D6.1 Explain the nature of and become familiar with those terms related to an SAE program.

7117.D6.2 Explore the numerous possibilities for an SAE program which a student might develop.

7117.D6.3 Develop an individual SAE program and implementation plan for record keeping skills.

Career Cluster Agriculture, Food and Natural Resources

Program of Study Natural Resources

NLPS Sequence B

Course Code 5180
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Course Natural Resources is a two semester course that provides students with a background in
Description environmental science and conservation. Course work includes hands-on learning activities
that encourage students to investigate areas of environmental concern. Students are
introduced to the following areas of natural resources: soils, the water cycle, air quality,
outdoor recreation, forestry, minerals, interrelationships between humans and natural
systems, wetlands, wildlife, safety, careers, leadership, and supervised agricultural experience

programs.
Prereq(s)/Co- Principles of Agriculture*

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as an elective or directed elective for all diplomas.

Fulfills a science requirement for all diplomas.

Dual Credit Status X (PCL/CTE)

Additional Notes *Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 e Vocational Agriculture K-12

Rules 46-47 e Any Agribusiness License 9- 12 Any Standard Agriculture license ® Any Occupational
Specialist I, I, or lll in Natural Resources 9-12

Rules 2002 e CTE: Agriculture with high school setting ® Workplace Specialist: Agriculture Education in
Natural Resources Management

REPA/REPA 3 o CTE: Agriculture 5-12 eWorkplace Specialist: Natural Resources 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course AGRI 115: Natural Resources Management

Alignment

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Safety
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Demonstrate safety practices when working in an outdoor environment

Use proper safety practices/personal protective equipment when working with natural
resources for work and recreation

Identify and utilize proper safety practices and personal protective equipment in laboratory
settings

Domain

Natural Resources Management

Analyze the interdependence of organisms within an ecosystem (e.g., food webs, niches,
impact of keystone species, etc.) and assess the dependence of organisms on non-living
components (climate, geography, energy flow, nutrient cycling, etc.)

Evaluate biodiversity in ecosystems and devise strategies to enhance the function of an
ecosystem and the availability of natural resources by increasing the level of biodiversity

Identify different types of biotic (e.g., plants, animals, etc.) and abiotic (e.g., minerals, soil,
wind, solar, water, air, etc.) natural resources in order to protect, conserve, manage, and
understand their role in a healthy ecosystem

Identify invasive species and understand their impact on the environment

Domain

Ecology

Assess the role that the atmosphere plays in the regulation of natural cycles (nitrogen, water,
carbon, etc.)

Assess the causes (e.g., human, natural, etc.) and impacts of climate change, and discuss
strategies to lessen its impact on natural resource systems

Identify aquatic systems (e.g., wetlands, watersheds, riparian zones, etc.) and evaluate their
role in ecosystem function

Analyze how ground and surface water quality and quantity affect ecosystem function

Describe the stages of ecological succession

Analyze and summarize examples of habitat disturbances and habitat resilience

Compare and contrast techniques associated with sustainable forestry (e.g., timber stand
improvement, diversity improvement, reforestation, etc.) to develop a management plan

Compare and contrast techniques associated with soil management (e.g., soil survey and
interpretation, erosion control, etc.) to develop a management plan (e.g., erosion control,
maximizing biodiversity, plant productivity, soil health, etc.)

Comprehend and apply ecological concepts (e.g., population ecology, population density and
population dispersion, etc.) to living organisms in natural resource systems

Analyze factors that influence the establishment and spread of invasive species, evaluate their
impact, and determine the appropriate steps to prevent or minimize the impact of invasive
species

Domain

Humans and Natural Resources

Identify the history and specific purpose of agencies (e.g., SWCD, NRCS, USDA, FSA, etc.) and
laws associated with natural resources systems on local, state, and national levels (e.g., water
regulations, game laws, historic preservation laws, environmental policy, etc.)

Evaluate the impact and effectiveness of agencies associated with natural resources systems

Assess and explain how different kinds of human activity (e.g., agriculture, industry,
transportation, etc.) affect the use and availability of natural resources (soil, minerals, wildlife,
water, etc.)

Discuss causes and solutions of species extinction and the importance of biodiversity

Analyze how social considerations can affect the use and sustainability of natural resources
such as wind turbines, solar panel farms, and hydro-electric dams

Page | 156




Next Level Programs of Study

Leaming that works for Indiana

Examine and explain how economics affect the exploitation, conservation, and preservation of
natural resources

Develop strategies and materials to communicate information to the public regarding topics
related to the management, protection, enhancement, and improvement of natural resources

Domain

Utilization of Natural Resources

Assess the sustainable production, harvesting, processing and use of plant, animal, and aquatic
wildlife species

Assess the sustainable extraction, processing and use of minerals and fossil fuels

Identify, assess, and apply the uses of natural resources for outdoor recreation opportunities

Domain

Maintenance and Protection

Identify and assess methods (e.g., fire, grazing, harvesting, plantings, etc.) used to manage and
improve forests, rangeland, wildlife habitat, and the biological health of streams

Identify and assess management techniques for improving outdoor recreation opportunities

Identify, assess, and apply the uses of natural resources for outdoor recreation opportunities

Demonstrate geospatial skills, tools and technologies to aid in developing, implementing and
evaluating natural resource management plans (land surveys, geographic coordinate systems,
GIS data, etc.)

Identify and discuss ecologically harmful species and diseases

Forestry and Wildlife Management

Career Cluster

Agriculture, Food and Natural Resources

Program of Study

Natural Resources

NLPS Sequence

C

Course Code

7270

Course Forestry and Wildlife Management is a two semester course that provides students with

Description opportunities to participate in a variety of activities including laboratory work. Students will
explore concepts related to environmental and ecological impacts, forestry management,
timber harvesting, tree production, and wood utilization, as well as environmental issues and
career exploration

Prereq(s)/Co- Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas
Counts as a science credit*

Dual Credit Status

X (PCL/CTE)

Additional Notes

Funding

ADDITIONAL COURSE INFO

Level |

Moderate Value

Bulletin 400

e Vocational Agriculture K-12
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ITCC Course
Alignment

Rules 46-47 ® Any Agribusiness License 9- 12 e Any Standard Agriculture license ® Any Occupational
Specialist I, I, or lll in Agriculture 9-12

Rules 2002 ® CTE: Agriculture with high school setting ® Workplace Specialist: Agriculture Education in
Landscape Management ® Workplace Specialist: Ornamental Horticulture

REPA/REPA 3 oCTE: Agriculture 5-12 eWorkplace Specialist: Landscape Management 9-12 eWorkplace

Specialist: Ornamental Horticulture 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

7270.D1.1 Define forestry and explain the importance of forestry and forestry management

7270.D1.2 Identify the role of government and private organizations in managing forestry resources

7270.D1.3 Analyze historic and current trends in the forestry industry

7270.D1.4 Evaluate and analyze the interrelationships between forestry and humans.

7270.D1.5 Compare and contrast techniques associated with sustainable forestry (e.g., timber stand
improvement, diversity improvement, reforestation, etc.).

7270.D1.6 Analyze a forest in order to determine which forestry techniques would improve that habitat.

7270.D1.7 Devise a forest management plan that improves the habitat while sustainably maximizing the
amount of timber that can be harvested.

7270.D1.8 Define forest ecology, structure, and types of forest classifications

7270.D1.9 Investigate physical characteristics of trees, plant processes, growth, and taxonomy.

7270.D1.10 Explain the environmental and economic impact of deciduous and coniferous trees native to
Indiana

7270.D1.11 Distinguish wood characteristics including wood properties, products, wood identification, and
physiology.

7270.D1.12 Identify and safely utilize forestry tools and equipment.

7270.D1.13 Survey land and cruise timber.

7270.D1.14 Recommend management practices including genetic potential, reforestation, timber stand
improvement, and harvesting.

7270.D1.15 Evaluate methods for forest protection from insect, disease, and other destructive agents.
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7270.D2.1 Analyze the dynamics of an ecosystem.

7270.D2.2 Examine the diverse components of habitat and its relation to wildlife.

7270.D2.3 Calculate the population dynamics that relate to wildlife.

7270.D2.4 Identify the human role in wildlife and habitat management as it applies to historic, social,
political, and economic concerns.

7270.D2.5 Examine the human impact on wildlife resources.

7270.D2.6 Examine the federal and state laws and regulations that pertain to the conservation and
preservation of wildlife.

Soil and Water Management

Career Cluster Agriculture, Food and Natural Resources

Program of Study Natural Resources

NLPS Sequence C

Course Code 7271

Course Soil and Water Management is a two semester course that provides students with
Description opportunities to participate in a variety of activities including laboratory work. Students will

explore concepts related to geological information system mapping (GIS), soil and land use,
water and aquatic ecology, as well as environmental issues and career exploration

Prereq(s)/Co- Principles of Agriculture

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Counts as a science credit*

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 ® Vocational Agriculture K-12

Rules 46-47 e Any Agribusiness License 9- 12 Any Standard Agriculture license ® Any Occupational
Specialist I, I, or lll in Natural Resources 9-12

Rules 2002 o CTE: Agriculture with high school setting ® Workplace Specialist: Agriculture Education in
Natural Resources Management

REPA/REPA 3 o CTE: Agriculture 5-12 eWorkplace Specialist: Natural Resources 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION
ITCC Course
Alignment
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VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

7271.D1.1 Use analytical procedures and instruments to manage environmental service systems within
soil and water

7271.D1.2 Analyze and interpret laboratory and field samples in soil and water service systems.

7271.D1.3 Collect and prepare sample measurements using appropriate data collection techniques.

7271.D1.4 Utilize data analysis to identify trends in a data sample and assess the confidence that can be
drawn from those conclusions.

7271.D1.5 Properly utilize scientific instruments in soil and water monitoring situations (e.g., laboratory
equipment, environmental monitoring instruments, etc.).

7271.D1.6 Calibrate and use laboratory equipment according to standard operating procedures.

7271.D1.7 Calibrate and use environmental monitoring instruments according to standard operating
procedures.

7271.D1.8 Evaluate the impact of public policies and regulations on soil and water service system
operations.

7271.D1.9 Interpret and evaluate the impact of laws, agencies, policies and practices affecting soil and
water service systems.

7271.D1.10 Analyze the structure of laws associated with soil and water service systems.

7271.01.11 Analyze the specific purpose of government agencies associated with soil and water service
systems.

7271.D1.12 Assess the intent, feasibility and effectiveness of policies, practices and initiatives common in
business and advocacy groups associated with soil and water systems.

7271.D1.13 Compare and contrast the impact of current trends on regulation of soil and water service
systems (e.g., climate change, population growth, international trade, etc.).

7271.D1.14 Develop proposed solutions to environmental issues, problems and applications using
scientific principles of soil science, hydrology, microbiology, chemistry and ecology.

7271.D1.15 Apply soil science and hydrology principles to environmental service systems.

7271.D1.16 Use a soil survey to determine the land capability classes for different parcels of land in an
area.

7271.D1.17 Evaluate the soil composition in order to predict the impact of that soil on environmental
service systems.

7271.D1.18 Conduct tests of soil to determine its potential for filtration of groundwater supplies and

likelihood for flooding.
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7271.D1.19 Assess the effectiveness of precautions taken to prevent or reduce contamination of
groundwater supplies.

7271.D1.20 Apply chemistry principles to environmental service systems.

7271.D1.21 Evaluate a sample’s soil chemistry and assess how the results may impact considerations in
environmental service systems.

7271.D1.22 Evaluate a sample’s water chemistry and assess how the results may impact considerations in
environmental service systems.

7271.D1.23 Apply microbiology principles to environmental service systems.

7271.D1.24 Assess how the activities of microorganisms in soil affect environmental service systems and
ecosystem biodiversity.

7271.D1.25 Analyze the microbial populations present in an area and assess how carbon cycling is
affected.

7271.D1.26 Use pollution control measures to maintain a safe/ healthy soil and water systems.

7271.D1.27 Identify and distinguish types of pollution and distinguish between point source and nonpoint
source pollution.

7271.D1.28 Research ways in which pollution can be managed and prevented and propose solutions to
meet the needs of local systems.

7271.D1.29 Use tools, equipment, machinery and technology common to tasks in soil and water service
systems.

7271.D1.30 Use technological and mathematical tools to map land, facilities and infrastructure for soil and
water service systems.

7271.D1.31 Demonstrate surveying and cartographic skills to make site measurements in order to address
concerns and needs within soil and water service systems situation.

7271.D1.32 Interpret and evaluate GIS data to come to a conclusion about a scenario specific to soil and
water service systems.

7271.D1.33 Analyze and document examples of utilization of breaking technology in soil and water
systems.

7271.D1.34 Perform assessments of soil and water conditions using equipment, machinery and
technology.

7271.D1.35 Evaluate a sample of water to determine its quality and if it has been contaminated.

7271.D1.36 Evaluate a sample of soil to determine its quality and if it has been contaminated.

Sustainable Energy Alternatives

Career Cluster Agriculture, Food and Natural Resources

Program of Study Natural Resources

NLPS Sequence C

Course Code 5229

Course Sustainable Energy Alternatives broadens a student’s understanding of environmentally
Description friendly energies. In this course students will use a combination of classroom, laboratory, and

field experiences to analyze, critique, and design alternative energy systems. Class content
and activities center on renewability and sustainability for our planet. Topics covered in this
course include the following types of alternative energies: solar, wind, geothermal, biomass
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and emerging technologies. Leadership development, supervised agricultural experiences,
and career exploration opportunities are explored in the field. Sustainable energy is also
included.

Prereq(s)/Co- Principles of Agriculture*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Fulfills a science course requirement for all diplomas
Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

*Principles course is not required until 2024-25 school year because this course is included in
Perkins V pathways.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Less than Moderate Value Level |

Bulletin 400 ® Vocational Agriculture K-12

Rules 46-47 e Any Standard Agriculture license

Rules 2002 ® CTE: Agriculture with high school setting

REPA/REPA 3 o CTE: Agriculture 5-12 eWorkplace Specialist: Sustainable Energy 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 119: Sustainable and Alternative Energy

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Renewable Energy

Core Standard 1

Students apply knowledge of renewable resources to the management of those resources.

SEA-1.1

Differentiate renewable fuels and renewable energy (IvT — SUST 100)

SEA-1.2 Differentiate renewable, non-renewable, sustainable, and exhaustible (IvT — SUST 100)
SEA-1.3 Identify natural sources of kinetic, thermal, and light energy (IvT — SUST 100)

SEA-1.4 Evaluate the impact of alternative energy sources on the environment.

SEA-1.5 Explain the “green” movement (IvT — SUST 100)
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SEA-1.6 Compare appropriate energy sources per setting (IvT — SUST 100)

SEA-1.7 Identify advantages and disadvantages to alternative energy sources

SEA-1.8 Evaluate the impact of alternative energy sources on the environment

SEA-1.9 Identify and describe various forms of energy

SEA-1.10 Explain how converting to green energy would affect the agriculture industry

SEA-1.11 Explain how converting to green energy would affect costs to producers and consumers

Domain Solar Energy

Core Standard 2 Students apply concepts of renewable resources to solar energy.

SEA-2.1 Investigate passive environmental systems (IvT — SUST 100)

SEA-2.2 Contrast photovoltaic system performances (IvT —SUST 100)

SEA-2.3 Monitor a photovoltaic system output to effective lumen ratio (IvT — SUST 100)

SEA-2.4 Demonstrate solar heat systems performance (IvT — SUST 100)

SEA-2.5 Describe solar energy and how it is harnessed

SEA-2.6 Explain the difference between passive solar and active solar

SEA-2.7 Evaluate the advantages and disadvantages of using solar energy

SEA-2.8 Describe basic solar movement and effect of the Earth’s tilt

SEA-2.9 Predict solar position using solar path diagrams

SEA-2.10 Describe how a photovoltaic solar cell works

SEA-2.11 Identify factors that reduce/enhance solar irradiation

Domain Wind Energy

Core Standard 3 Students apply concepts of alternative energy resources to wind energy.

SEA-3.1 Research varying wind energy systems (IvT — SUST 100)

SEA-3.2 Design small wind blades using common materials (IvT — SUST 100)

SEA-3.3 Investigate site issues for wind energy systems (IvT — SUST 100)

SEA-3.4 Describe wind energy and the way it is harnessed

SEA-3.5 Explain why farmers and ranchers are amenable to wind technology

SEA-3.6 Evaluate the advantages and disadvantages to wind technology

SEA-3.7 Compare topography of different quadrangles and geographical features that could affect
wind conditions

SEA-3.8 Evaluate short term weather conditions and their implications on wind turbines

Domain Geothermal Energy

Core Standard 4 Students discover geothermal energy as an alternative energy resource.

SEA-4.1 Differentiate geothermal power and geothermal heat (IvT — SUST 100)

SEA-4.2 Describe geothermal heat set-up parameters (IvT — SUST 100)

SEA-4.3 Describe geothermal energy and the way it is harnessed

SEA-4.4 Evaluate the advantages and disadvantages of using geothermal energy

SEA-4.5 Analyze a diagram of a geothermal power plant

Domain Biomass Systems

Core Standard 5 Students evaluate various aspects of biomass systems as alternative energy resources.

SEA-5.1 Compare potential biomass feedstock (IvT — SUST 100)

SEA-5.2 Identify limiting factors of the use of biomass for energy (IvT — SUST 100)

SEA-5.3 Describe anaerobic digestion (IvT — SUST 100)

SEA-5.4 Model a small scale Anerobic Digestion closed-loop system (IvT — SUST 100)

SEA-5.5 Describe the process used in producing alcohol from biomass

SEA-5.6 Produce alcohol and co-products from biomass
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SEA-5.7 Explain the process of transesterification

SEA-5.8 Diagram the process used in producing biodiesel from biomass

SEA-5.9 Explain the process of fermentation

SEA-5-10 Explain the process of methanogenesis

SEA-5.11 Illustrate the process used in producing methane from biomass

SEA-5.12 Produce methane and co-products from biomass

SEA-5.13 Describe the scientific principles related to composting

SEA-5.14 Explain biomass and sources of biomass

SEA-5.15 Assess the characteristics of biomass that make it useful for biofuels production
SEA-5.16 Evaluate the technologies used to create biofuels from biomass

Domain Energy Technologies

Core Standard 6 Students research emerging renewable energy resource technologies.

SEA-6.1 Research other renewable sources of energy (IvT — SUST 100)

SEA-6.2 Critique viability of other systems (IvT — SUST 100)

SEA-6.3 Research storage issues and possibilities (IvT — SUST 100)

SEA-6.4 Describe hydroelectric generation techniques and procedures

SEA-6.5 Discuss the feasibility of new and emerging energy resources

SEA-6.6 Discuss emerging and alternative electric power generation technologies and fuel sources
SEA-6.7 Diagram biogeochemical cycles and explain the processes

Domain Careers

Core Standard 7

Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

SEA-7.1 Define and explore environmental and natural resource agriculture and environmental and
natural resource agribusiness and their role in the economy

SEA-7.2 Evaluate and explore the environmental and natural resource career opportunities in
agriculture

SEA-7.3 Identify how key organizational structures and processes affect organizational performance
and the quality of products and services

SEA-7.4 Demonstrate those qualities, attributes and skills necessary to succeed in, or further prepare
for, a chosen career while effectively contributing to society

Domain Leadership

Core Standard 8 Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

SEA-8.1 Acquire and demonstrate communication skills such as writing, public speaking, and listening
while refining oral, written, and verbal skills

SEA-8.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

SEA-8.3 Examine roles within teams, work units, departments, organizations, inter- organizational
systems, and the larger environment

SEA-8.4 Acquire the skills necessary to positively influence others

SEA-8.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience

Core Standard 9 Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a

critical component to a well-rounded agricultural education.
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SEA-9.1 Explain the nature of and become familiar with those terms related to an SAE program
SEA-9.2 Explore the numerous possibilities for an SAE program which a student might develop
SEA-9.3 Develop an individual SAE program and implement record keeping skills

Agricultural Research Capstone
Career Cluster Agriculture, Food and Natural Resources
Program of Study Agri-Science — Platns or Animals; Ag Mechanical and Engineering
NLPS Sequence D
Course Code 7262
Course Agricultural Research Capstone course includes extended laboratory, field, and literature
Description investigations in one or more specialized agricultural science disciplines, such as animal, plant,

food, natural resources, biotechnology, engineering, etc. Students enrolled in this course will
apply scientific applications, concepts, principles, and design process to solve complex, real-
world issues in agriculture. Students will become familiar with laboratory procedures used in
an educational, research, or industrial setting. Students will complete an end-of-course project
and presentation, such as a scientific research paper, agriscience fair project, or some other
suitable presentation of their findings.

Prereq(s)/Co- Any Agriculture Concentrator Sequence

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits max
Counts Toward Counts as a directed elective or elective credits for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level Il
Bulletin 400 . Vocational Agriculture K-12
° Science/Biology 9-12
Rules 46-47 ° Vocational Agriculture K-12
° Any Standard Agriculture license
° Biology 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Life Science with high school setting
REPA/REPA 3 ° CTE: Agriculture 5-12
° Life Science 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
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VU Course

Alignment

Four Yr Course

Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted

Certifications

Competency # Competency

7262.01.1 Examine historical and current data to identify issues impacting AFNR systems.

7262.D1.2 Evaluate and explain emerging trends and the opportunities they may create within the AFNR
systems.

7262.D1.3 Evaluate and explain how scientists use the scientific method to build upon previous findings
in current and emerging research.

7262.D1.4 Solve problems in AFNR workplaces or scenarios using technology.

7262.D1.5 Evaluate the importance of technology use and how it impacts AFNR systems.

7262.D1.6 Analyze and assess at least two public policies that impact each AFNR system.

7262.D1.7 Create and propose a hypothetical policy that will impact current AFNR systems.

7262.01.8 Evaluate geographic data and select necessary data sets to solve problems within AFNR
systems.

7262.01.9 Devise a strategy to solve a problem in an AFNR system using a set of economic data.

7262.D2.1 Execute health, safety and environmental procedures to comply with regulatory and safety
standards.

7262.D2.2 Construct and implement methods to evaluate compliance with required safety, health and
environmental management regulations.

7262.D2.3 Create and implement a health and safety policy plan for AFNR workplaces.

7262.02.4 Assess various emergency response plan requirements for an AFNR workplaces and/or facility.

7262.D2.5 Examine and categorize examples of how to avoid health or safety risks in AFNR workplaces.

7262.D2.6 Create a plan to mitigate the level of contamination or injury identified as a risk in the
workplace.

7262.D2.7 Design and implement plans to ensure the use of appropriate protective equipment when
using various AFNR tools and equipment.

7262.D2.8 Evaluate and select appropriate tools and equipment to complete AFNR tasks.

7262.D2.9 Assess and demonstrate appropriate operation, storage and maintenance techniques for AFNR
tools and equipment.

7262.D3.1 Maintain and interpret laboratory records documented in a laboratory to ensure data accuracy
and integrity (e.g., avoid bias, record any conflicts of interest, avoid misinterpreted results,
etc.).

7262.D3.2 Devise a strategy for ensuring the security of data and information collected in a laboratory
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7262.D3.3 Assess the need for personal protective equipment in a variety of situations and select the
appropriate equipment to wear when working with biological and chemical materials.

7262.D3.4 Perform waste disposal according to the standard operating procedures.

7262.D3.5 Perform ongoing maintenance of laboratory equipment according to the standard operating
procedures (e.g., calibration, testing, etc.).

7262.D3.6 Operate advanced laboratory equipment and measurement devices.

7262.D4.1 Evaluate progress toward AFNR career goals and identify opportunities for improvement and
necessary adjustments to one’s plan of action

7262.D4.2 Implement one’s personal plan of action for obtaining the required education, training and
experiences and evaluate progress to identify opportunities for improvement and necessary
adjustments.

7262.D4.3 Evaluate, update and improve a set of personal tools to reflect current skills, experiences,
education, goals, etc. and complete the processes needed to pursue and obtain a career in an
AFNR pathway.

7262.D4.4 Assess personal skills and align them with potential career opportunities in AFNR pathways.
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Agriculture, Food and Natural Resources

Veterinary Science

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7280 | Principles of 7281 | Veterinary Science | 5070 | Advanced Life 7282 Veterinary
Veterinary Science Sciences, Animals Science Capstone
Principles of Veterinary Science
Career Cluster Agriculture, Food and Natural Resources

Program of Study Veterinary Science

NLPS Sequence A

Course Code 7280

Course Principles of Veterinary Science is a two-semester course that provides students with an
Description overview of the small and large animal veterinary industry which includes companion, food,

and exotic animals. Principles of Veterinary Science will cover skills common to specific
veterinary career topics such as animal care, veterinary assistant, veterinary technician, and
veterinarian. Students will learn foundational veterinary knowledge for large and small
animals which includes practical lab skills and common office practices.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400 ® No license available

Rules 46-47 ® No license available

Rules 2002 e Workplace Specialist: Veterinary ® CTE: Agriculture with Veterinary Experience
REPA/REPA 3 eWorkplace Specialist: Veterinary 9-12 o CTE: Agriculture with Veterinary Experience
ITCC Course

Alignment
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VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

NAVTA

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Foundational Vet Knowledge

Identify the basic anatomy and physiology of animals

Understand what normal physiology is including theriogenology (reproduction)

Analyze veterinary terms as to their meanings and recognize common prefixes, suffixes, and
roots

Know the medical terminology relating to the organism and the position

Develop appropriate use of directional terms

Describe anatomical structures and body systems by using appropriate medical terminology

Recognize, pronounce, spell, and define medical terms relating to diagnosis, pathology, and
treatment of animals

Demonstrate mathematical skills for client assessment and treatment

Convert, calculate, and analyze problems as it relates to veterinary medicine

Interpret data such as tables, charts, and graphs

Recognize the importance of animals in our society and explain the human-animal bond

Identify trends, issues, and historical events that have influenced animal use and care

Describe the legal aspects of animal welfare and animal rights; in addition, evaluate the
principles of veterinary medical ethics

Develop knowledge and practical skills in the area of animal behavior and communication

Recognize behaviors and communications related to illness and reproduction

Domain

Basic Office and Hospital Procedures

Practice techniques for communicating with the veterinary medical team and client

Understand ethical conduct in relationship to the day-to-day operations of a vet hospital

Demonstrate knowledge of basic cleaning techniques of animal kennels and bedding,
examination rooms, hospital facilities, and surgical suites

Practice procedures for care, maintenance, and use of diagnostic, therapeutic, surgical, and
anesthetic equipment and supplies

Determine and record temperature, pulse, respiration, body condition score, and weight of
patients

Demonstrate knowledge of basic normal and abnormal animal behavior and describe the
characteristics and signs of a healthy animal

Utilize patient & personnel safety measures and discuss emergency procedures

Be familiar with OSHA regulations and understand the types of hazards common in the
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veterinary practice

Place and remove small animals from cages and place and restrain small animals on tables and
floor

¢ Apply dog and cat safety muzzle

¢ Apply Elizabethan collar

¢ Apply restraint pole

¢ Demonstrate standing, sitting and lateral restraint positions

¢ Recognize when to alter normal restraint for compromised patients in the exam room (i.e.,
Ringworm, Contagious diseases, Ectoparasite infestation) and describe appropriate action or
personnel to notify

Restrain birds, rabbits, pocket pets, and exotics (Optional)

Restrain large animals (Optional)

¢ Halter, tie, and lead horses

¢ Restrain cattle & horses

e Apply twitch

¢ Apply nose tongs/ leads

¢ Restraint of sheep & swine

¢ Load large animals

Veterinary Science

Career Cluster Agriculture

Program of Study Veterinary Science

NLPS Sequence B

Course Code 7281

Course Veterinary Science is a two-semester course that provides students with opportunities to
Description participate in a variety of activities including laboratory work. Students will explore concepts

related to medical terminology, laboratory procedures, clinical examination procedures,
principles of animal diseases, as well as work in veterinary clinic management and veterinary
law and ethics.

Prereq(s)/Co- Principles of Veterinary Science

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 e No license available
Rules 46-47 e No license available
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Rules 2002 e Workplace Specialist: Veterinary ® CTE: Agriculture with Veterinary Experience

REPA/REPA 3 eWorkplace Specialist: Veterinary 9-12 CTE: Agriculture with Veterinary Experience

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted NAVTA
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Pharmacy and Pharmacology

Know the Legal requirements and procedures for preparing, storing, and dispensing
pharmacological and biological agents

Classify the common drugs used in veterinary medicine know the toxicology of the commonly
used drugs and identify the contraindications, side effects, and normal and abnormal drug
reactions and interactions

Use basic medical terminology and be able to simplify the terminology for the client
Understand the various routes of administration of pharmacological and biological agents
(including vaccines) and identify the equipment used to administer medications, including
restraints

Label and package dispensed drugs correctly

Store, safely handle and dispose of biological and therapeutic agents, pesticides, and
hazardous waste

Explain the proper methods of disposal for syringe, needles, and other sharp objects
Perform inventory control procedures including restocking supplies and checking expiration
dates

Domain Exam Room Procedures

Express anal sacs using the external method

Identify external parasites: mites, lice, fleas, and ticks

Recognize AKC dog breeds and CFA cat breeds

Be able to properly identify the gender of small animal species, particularly felines
Perform exam room grooming (i.e., trimming nails, external ear canal cleaning, etc.)
Domain Small Animal Nursing

Define zoonosis and identify potential zoonotic diseases

Practice isolation procedures
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Define the process of hazardous waste disposal

Describe and perform basic sanitation

Perform and document initial and ongoing evaluations of physical, behavioral, nutritional, and
environmental status of animals to provide for optimal animal/client safety and health

¢ Animal assessment and monitoring techniques, including but not limited to surgery,
hospitalization, physical exam, and excluding anesthetic monitoring

¢ Understand the principles of animal behavior

¢ Demonstrate a basic understanding of common diseases and medical conditions and
recognize signs and symptoms that may indicate disease or illness

Perform animal nursing and clinical diagnostic procedures (including but not limited to post-
operative care, catheterization, wound management, blood pressure measurement,
electrocardiography) to aid in diagnosis, prognosis, and implementation of prescribed
treatments Clinical diagnostic procedures, including but not limited to blood pressure
measurement, electrocardiography, tonometry

e Monitor/restrain patients for fluid therapy and record observations

¢ Demonstrate understanding of treatment plan

Animal nursing procedures including but not limited to pre/post-operative care technique,
casting, bandaging.

¢ Apply and remove bandages to healthy animals - (equine leg and tail wraps - optional)

¢ Perform hand pilling (dog, cat)

¢ Perform therapeutic bathing, basic grooming, and dipping of small animals

¢ Clean external ear canals

* Prepare food & prescription diets - be aware of any special dietary needs

Practice animal first aid, triage, and emergency/critical care techniques

Provide a safe, sanitary, and comfortable environment for animals to ensure optimal
healthcare and client/personnel safety.

¢ Animal handling and restraint techniques

* Animal husbandry

¢ Disease control and prevention techniques (including but not limited to vaccination, wellness
care, herd health)

¢ Facility cleaning and disinfection techniques

Demonstrate an understanding of the euthanasia and postmortem care

Advanced Life Science, Animals (L)

Career Cluster Agriculture

Program of Study Agriscience; Veterinary Science

NLPS Sequence CB

Course Code 5070

Course Advanced Life Science: Animals is a two-semester course that provides students with
Description opportunities to participate in a variety of activities including laboratory work. Students will

explore concepts related to history and trends in animal agriculture as related to animal
welfare, husbandry, diseases and parasites, laws and practices relating to handling, housing,
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environmental impact, global sustainable practices of animal agriculture, genetics, breeding
practices, biotechnology uses, and comparative knowledge of anatomy and physiology of
animals used in animal agriculture.

Prereq(s)/Co- Principles of Agriculture*; or Principles of Veterinary Science*
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as an elective or directed elective for all diplomas.
Fulfills a science requirement for all diplomas.
Qualifies as a quantitative reasoning course

Dual Credit Status

X (PCL/CTE)

Additional Notes

*The Principles courses are not a required prerequisite until the 2024-2025 school year.
However, Principles of Veterinary Science is required for a student to earn concentrator
status in this pathway and is highly recommended to be completed before ALS: Animal
Science.

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level |
Bulletin 400 ° Vocational Agriculture K-12
° Science/Biology 9-12
Rules 46-47 ° Vocational Agriculture K-12
° Any Standard Agriculture license
° Biology 9-12
Rules 2002 ° CTE: Agriculture with high school setting
° Life Science with high school setting
° Workplace Specialist: Veterinary
REPA/REPA 3 ° CTE: Agriculture 5-12
° Life Science 5-12
° Workplace Specialist: Veterinary

POSTSECONDARY AND CREDENTIAL INFORMATION

AGRI 107: Advanced Animal Science

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications
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CONTENT STANDARDS AND COMPETENCIES

Competency #

Competency

Domain

Historic and Current Trends Impacting the Animal Systems Industry

Core Standard 1

Evaluate the development and implications of animal origin, domestication and distribution
and assess animal production methods for use in animal systems based on effectiveness.

ALSA.1.1 Evaluate the implications of animal adaptations on production practices and the
environment.

ALSA.1.2 Predict trends and implications of future developments within different animal industries on
production practices and the environment.

ASLA-1.3 Evaluate the effectiveness of different production methods and defend the use of selected
methods using data and evidence.

ALSA-1.4 Devise and evaluate marketing plans for an animal agriculture product or service.

ALSA-1.5 Select and defend the use of a specific record management system based upon its
effectiveness for a business related to animal systems.

ALSA-1.6 Devise and evaluate plans to manage wildlife populations to achieve optimal ecological
health.

Domain Global Perspective of Laws and Sustainability

Core Standard 2

Analyze and apply laws and sustainable practices to animal agriculture from a global
perspective.

ALSA-2.1 Evaluate the impact of laws pertaining to animal agriculture (e.g., pros, cons, effect on
individuals, effect on businesses, etc.) and assess the compliance of production practices with
established regulations.

ALSA-2.2 Select, evaluate and defend the use of sustainable practices in animal agriculture.

Domain Animal Husbandry and Welfare

Core Standard 3

Demonstrate management techniques that ensure animal welfare and analyze procedures to
ensure safety of animal products.

Implement and evaluate quality-assurance programs and procedures for animal production.

ALSA-3.1

ALSA-3.2 Devise, implement and evaluate safety procedures and plans for working with animals by
species using information based on animal behavior and responses.

ALSA-3.3 Devise economical recommendations to increase the welfare of animals in animal systems.

ALSA-3.4 Select, evaluate and defend the use of specific tools, technology or equipment used to
perform animal husbandry and welfare tasks.

ALSA-3.5 Research and evaluate programs to assure the safety of animal products for consumption.

ALSA-3.6 Evaluate the effectiveness of animal and/or premise identification programs for a given
species.

Domain Animal Nutrition

Core Standard 4 Analyze the nutritional requirements of animals and analyze feed rations to assess their
effectiveness

ALSA-4.1 Assess nutritional needs for an individual animal based on its growth stage and
production system.

ALSA-4.2 Design and defend the use of a nutritional program by demonstrating the
relationship between the nutrient requirements and the feedstuffs provided.

ALSA-4.3 Identify essential and non-essential nutrients. In addition, describe the relationship between

amino acids, vitamins and minerals in the health of cells and organs.
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ALSA-4.4 Select appropriate feedstuffs for animals based on a variety of factors (e.g., economics,
digestive system and nutritional needs, etc.).

ALSA-4.5 Select and utilize animal feeds based on nutritional requirements, using rations for
maximum nutrition and optimal economic production.

ALSA-4.6 Make and defend decisions regarding whether to use feed additives and growth
promotions after researching and considering scientific evidence, production system needs
and goals, and input from industry professionals.

ALSA-4.7 Select, evaluate and defend the use of specific tools or equipment used to perform
animal nutrition tasks.

ALSA-4.8 Evaluate and summarize the potential impacts, positive and negative, of compliance and/or
noncompliance with a feed label and feeding directions.

ALSA-4.9 Research and recommend technology improvements to provide proper nutrition to animals.

Domain Animal Reproduction

Core Standard 5

Students evaluate animals for breeding readiness and soundness and apply scientific principles
to select and care for breeding animals.

ALSA-5.1 Select breeding animals based on characteristics of the reproductive organs.

ALSA-5.2 Evaluate and select animals for reproductive readiness.

ALSA-5.3 Treat or cull animals with reproductive problems.

ALSA-5.4 Summarize the process of sexual maturation

ALSA-5.5 Identify and discuss various breeding systems in domesticated animals

ALSA-5.6 Describe the function of the animal/host defense mechanism

ALSA-5.7 Discuss the direct and indirect impact of disease on animal health

ALSA-5.8 Compare and contrast the reproductive organs for male and female domesticated animal
species.

ALSA-5.9 Describe ectoderm, endoderm, and mesoderm as three germ layers that give rise to
tissues and organs. Describe blastula and gastrula formation, and the function of morphogens,
and recognize their importance in the developmental processes of vertebrates.

ALSA-5.10 Define and describe estrous cycle(s). Describe how hormones act during the estrous cycle and
how they are used to suppress it.

ALSA-5.11 Discuss the social implications of reproductive and genetic technologies used in
animal husbandry (e.g., embryo transfer, artificial insemination, gene transfer, cloning).

ALSA-5.12 Describe spermatogenesis and sperm motility. List and explain factors that affect both.

ALSA-5.13 Describe the steps in lactation.

ALSA-5.14 Describe parturition and the method(s) used to predict when it occurs.

ALSA-5.15 Select and evaluate a breeding system based on the principles of genetics.

ALSA-5.16 Select and evaluate breeding animals and determine the probability of a given trait in their
offspring.

ALSA-5.17 Perform a DNA analysis and use the data to make and defend breeding decisions.

ALSA-5.18 Create a plan to differentiate care of a species of breeding animals throughout their growth
stages.

ALSA-5.19 Describe ways that animals prevent inbreeding and discuss genetic diversity.

ALSA-5.20 Compare and contrast natural selection with artificial selection, as used by humans to
domesticate animals and breed improved varieties.

ALSA-5.21 Compare and contrast adaptations of animals for survival in different
environmental conditions.

ALSA-5.22 Describe the role of biotechnology on the process of selection.

Page | 175




Next Level Programs of Study

Leaming that works for Indiana

ALSA-5.23 Explain the science behind mammalian cloning. Compare and contrast cloning a gene and an
animal.

ALSA-5.24 Describe the relationship between genotype and phenotype.

ALSA-5.25 Select animal breeding methods based on reproductive and economic efficiency.

ALSA-5.26 Evaluate the implementation and effectiveness of artificial insemination techniques.

ALSA-5.27 Create and evaluate plans and procedures for estrous synchronization, superovulation,
flushing, embryo transfer and other reproductive management practices.

ALSA-5.28 Select and assess animal performance based on quantitative breeding values for specific
characteristics.

Domain Animal Environmental Considerations

Core Standard 6

Students design animal housing, equipment and handling facilities for the major systems of
animal production that comply with government regulations and safety standards.

ALSA-6.1 Design an animal facility focusing on animal requirements, economic efficiency, sustainability,
safety and ease of handling.

ALSA-6.2 Select, use and evaluate equipment, technology and handling procedures to
enhance sustainability and production efficiency.

ALSA-6.3 Evaluate facility designs and make recommendations to ensure that it meets standards for
the legal, safe, ethical, economical and efficient production of animals.

ALSA-6.4 Evaluate the impact of laws pertaining to animal systems.

Domain Animal Classification, Anatomy, & Physiology

Core Standard 7

Students classify animals according to taxonomic classification systems and use (e.g.,
agricultural, companion, etc.).

ALSA-7.1 Assess taxonomic characteristics and classify animals according to the taxonomic classification
system.

ALSA-7.2 Recommend different uses for an animal species based upon an analysis of local
market needs.

ALSA-7.3 Apply knowledge of classification terms to communicate with others about animal systems in
an effective and accurate manner.

ALSA-7.4 Define the terms hypertonic, hypotonic, and isotonic. Describe the phenomena of osmosis,
and predict the direction that water will move given the concentrations of solutes in adjacent
cells.

ALSA-7.5 Describe the biochemistry and functions of animal cell membranes. In doing so, describe the
fluid mosaic model of the membrane and the role of the cell membrane proteins in
transporting materials in and out of cells.

ALSA-7.6 Describe cellular respiration. Recognize that animals perform only respiration, while plants
perform both photosynthesis and respiration. Also, describe the transformation of energy
during respiration, and the role of ATP produced in respiration for other metabolic processes.

Core Standard 8 Students apply principles of comparative anatomy and physiology to uses within
various animal systems.

ALSA-8.1 Correlate the functions of animal cell structures to animal growth, development, health and
reproduction.

ALSA-8.2 Apply the processes of meiosis and mitosis to solve animal growth, development, health and
reproductive problems.

ALSA-8.3 Apply knowledge of anatomical and physiological characteristics of animals to
make production and management decisions.

ALSA-8.4 Compare and contrast muscle function under anaerobic and aerobic conditions
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ALSA-8.5 Identify and explain the major organ systems found in vertebrae systems (Muscular, Skeletal,
Circulatory, Respiratory, Digestive, Nervous, Endocrine, Integumentary, Excretory, Urinary,
Immune)

ASLA-8.6 Describe the organization of the animal body, cells, tissues, organs, and organ systems

ASLA-8.7 Discuss four basic tissue types: epithelial, connective, muscle, and nervous

Core Standard 9 Students select and train animals for specific purposes and maximum performance based on
anatomy and physiology.

ALSA-9.1 Evaluate and select animals to maximize performance based on anatomical and physiological
characteristics that affect health, growth and reproduction

ALSA-9.2 Choose, implement and evaluate sustainable and efficient procedures (e.g., selection,
housing, nutrition and management) to produce consistently high-quality animals that are well
suited for their intended purposes.

ALSA-9.3 Evaluate and select animals to produce superior animal products based on industry standards.

Domain Animal Health

Core Standard 10

Students design programs to prevent animal diseases, parasites and other disorders and
ensure animal welfare.

ALSA-10.1 Select and use tools and technology to meet specific animal health management goals.

ALSA-10.2 Determine when an animal health concern needs to be referred to an animal health
professional.

ALSA-10.3 Treat common diseases, parasites and physiological disorders of animals according to
directions prescribed by an animal health professional.

ALSA-10.4 Design and implement a health maintenance and a disease and disorder prevention plan for
animals in their natural and/or confined environments.

ALSA-10.5 Identify and describe surgical and nonsurgical veterinary treatments and procedures to
meet specific animal health care objectives.

ALSA-10.6 Describe the function of the animal/host defense mechanism

ALSA-10.7 Describe the use of antibiotics in animal health and describe how antibiotics work. Discuss the
impact improper use of antibiotics has on antibiotic resistance.

ALSA-10.8 Discuss the role of blood in host defense

ALSA-10.9 Discuss the impact of disease on animal health.

ALSA-10.10 Describe the various parasites and their impact on organ systems. Discuss host specificity and

the importance of it.

Core Standard 11

Students analyze biosecurity measures utilized to protect the welfare of animals on a local,
state, national, and global level.

ALSA-11.1 Design and evaluate a biosecurity plan for an animal production operation.

ALSA-11.2 Research and evaluate the effectiveness of zoonotic disease prevention methods and
procedures to identify those that are best suited to ensure public safety and animal welfare.

Domain Environmental Impacts of Animal Production

Core Standard 12

Design and implement methods to reduce the effects of animal production on the
environment.

ALSA-12.1 Devise a plan that includes measures to reduce the impact of animal agriculture on the
environment.

ALSA-12.2 Apply valid and reliable research evidence to predict the potential effects of
different environmental conditions for an animal population.

ALSA-12.3 Devise and improve plans to establish favorable environmental conditions for animal

growth and performance based on a variety of factors (e.g., economic feasibility,
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environmental sustainability, impact on animals, etc.).

Domain Leadership

Core Standard 13 Students validate the necessity of leadership skills development in conjunction with
participation in The National FFA Organization (FFA) as a critical component to a well-rounded
agricultural education.

ALSA-13.1 Communicate clearly, effectively, and with reason through speaking, writing, visuals, and
active listening in formal and informal settings

ALSA-13.2 Recognize and explain the role of the FFA in the development of leadership, education,
employability, communications and human relations skills

ALSA-13.3 Examine roles within teams, work units, departments, organizations, inter-
organizational systems, and the larger environment

ALSA-13.4 Acquire the skills necessary to positively influence others

ALSA-13.5 Develop a skill set to enhance the positive evolution of the whole person

Domain Supervised Agriculture Experience

Core Standard 14 Students validate the necessity of a Supervised Agricultural Experience (SAE) program as a
critical component to a well-rounded agricultural education.

ALSA-14.1 Explain the nature of and become familiar with those terms related to an SAE program
ALSA-14.2 Explore the numerous possibilities for an SAE program which a student might develop
ALSA-14.3 Develop an individual SAE program and implementation plan for record keeping skills
Domain Careers

Core Standard 15 Students examine the scope of career opportunities in and the importance of agriculture to
the economy.

ALSA-15.1 Evaluate the nature and scope of animal sciences in agriculture, society, and the economy

ALSA-15.2 Describe career opportunities and means to achieve those opportunities in animal science

ALSA-15.3 Explain the nature of and become familiar with those terms related to an SAE program

ALSA-15.4 Explore the numerous possibilities for an SAE program which a student might develop
Veterinary Science Capstone

Career Cluster Agriculture

Program of Study Veterinary Science

NLPS Sequence D

Course Code 7282

Course Veterinary Science Capstone is a two-semester course that builds upon the knowledge and
Description skills developed in the animal and veterinary courses by developing advanced skills that

students can apply to the field. As a capstone course, students should have the opportunity to
apply their knowledge and use skills through an intensive work-based learning experience.
Students will explore concepts related to pharmacy and pharmacology, medical math, animal
nursing, radiology and ultrasound imaging, surgical preparation and assisting

Prereq(s)/Co- Principles of Veterinary Science; Advanced Life Science: Animals; Veterinary Science
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
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maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 ® No license available

Rules 46-47 ® No license available

Rules 2002 e Workplace Specialist: Veterinary

® CTE: Agriculture with Veterinary Experience

REPA/REPA 3 eWorkplace Specialist: Veterinary 9-12
o CTE: Agriculture with Veterinary Experience

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted NAVTA
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Vet Office and Hospital Procedures

Greet Clients and demonstrate proper appointment scheduling and make appointments

Prepare appropriate certificates for client’ signature and perform basic veterinary medical
record keeping procedures

Admit patient following the established policies of the veterinary setting

Demonstrate proficiency with typing and computer skills

Utilize basic medical terminology

Perform basic invoicing, billing, and payment on account procedures

Inventory supplies on a regular schedule and restock shelves

Maintain x-ray, surgery, and laboratory logs
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Perform basic filing and retrieving of medical records, radiographs, lab reports, etc.

Domain Surgical Preparation and Assisting
Prepare and maintain the surgical environment, equipment, instruments, and supplies to meet
the needs of the surgical team and patient.
* Practice sterilization techniques and quality assurance for equipment and supplies
Prepare patient for procedure, including surgical site scrub and patient positioning
¢ Perform patient positioning techniques including but not limited to diagnostic imaging,
surgery
Function as a sterile surgical assistant, including but not limited to aiding in tissue handling,
suturing, instrument handling, to ensure patient safety and procedural efficiency
¢ Practice aseptic technique
¢ Understand and perform basic surgical procedures
* Recognize suturing methods and techniques
¢ Maintain fluid balance and therapy
Function as a circulating (non-sterile) surgical assistant to ensure patient safety and procedural
efficiency.
 Practice sterile and circulating (non-sterile) surgical assisting procedures and instrumentation
Maintain proper operating room conduct and asepsis
Perform post-surgical clean up
Fold surgical gowns and drapes
Have knowledge of:
e Surgical equipment
e Surgical room and prep area
¢ Instrument cleaning and care
* Proper disposal of hazardous medical wastes
Domain Laboratory Procedures

Collect, prepare, and maintain specimens for in-house or outside laboratory evaluation; in
addition, practice sample collection, preparation, storing, and shipping techniques

e Collect voided urine samples

e Determine physical properties of urine including color and clarity

e Assist in the collection of blood samples for procedures

¢ Collect voided fecal samples for examination

¢ Prepare fecal flotation solutions and set up fecal flotations and direct smears

¢ Assist the DVM or veterinary technician in necropsy procedures

¢ Explain how to handle rabies suspects & samples safely

¢ Handle disposal of deceased animals

Maintain laboratory equipment and supplies to ensure safety and quality of results

Evaluate information obtained from gross observation and microscopic examinations as well
as interpret test results as they pertain to animal health

Understand laboratory diagnostic principles and procedures (e.g., hematology, cytology,
urinalysis, serology, immunology, microbiology, parasitology)

Ensure all laboratory results are accurately recorded, stock laboratory supplies, and file
laboratory reports
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Domain Radiology and Ultrasound Imaging

Assist the veterinarian and/or the veterinary technician in the completion of diagnostic
radiographs and ultrasound including the restraint and positioning of patients

Produce diagnostic images following safety protocols for operator and patient.

Use hand OR automatic processing in darkroom

Maintain imaging equipment and materials to ensure safety and quality of results.

Know safety techniques for handling processing chemicals
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Career Cluster Architecture and Construction
Program of Study
NLPS Sequence Introductory Course
Course Code 4792
Course Introduction to Construction is a course that will offer hands-on activities and real-world
Description experiences related to the skills essential in residential, commercial and civil building

construction. During the course students will be introduced to the history and traditions of
construction trades. The student will also learn and apply knowledge of the care and safe use
of hand and power tools as related to each trade. In addition, students are introduced to
blueprint reading, applied math, basic tools and equipment, and safety. Students will
demonstrate building construction techniques, including concrete and masonry, framing,
electrical, plumbing, dry walling, HVAC, and painting as developed locally in accordance with
available space and technologies. Students learn how architectural ideas are converted into
projects and how projects are managed during a construction project in this course. Students
study construction technology topics such as preparing a site, doing earthwork, setting
footings and foundations, building the superstructure, enclosing the structure, installing
systems, finishing the structure, and completing the site. Students also investigate topics
related to the purchasing and maintenance of structures, special purpose facilities, green
construction and construction careers.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory
Bulletin 400 e Industrial Arts 7-12, K12
Rules 46-47 o Industrial Technology K-12 e Industrial Education K-12 e Occupational Specialist I, Il

or lllin related course
approved for a CTE
pathway

Rules 2002 e Technology Education with high school setting ® Workplace Specialist:
Building Trades

e Workplace Specialist in

related course approved

for a CTE pathway
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REPA/REPA 3

ITCC Course
Alignment

eTechnology Education 5-12 eWorkplace Specialist: Building Trades 9-
12

eWorkplace Specialist in related course

approved for a CTE pathway

e Workplace Specialist: Construction 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Please refer to current course standards

Architecture and Construction: Special Topics

Career Cluster

Architecture and Construction

Program of Study

NLPS Sequence

Course Code

5654

Course
Description

Architecture and Construction: Special Topics is an extended learning experience designed to
address the advancement and specialization of careers within the career cluster through the
provision of a specialized course for a specific workforce need in the school’s region. The
learning experience is at a qualified site, and is designed to give the student the opportunity
to learn and practice technical skills; while working under the direction of the appropriately
licensed professional. Throughout the course, students will focus on learning about
employment opportunities and obtaining the knowledge, skills and attitudes essential for
success in specific occupations. Course standards and curriculum must be tailored to the
specific profession, preparing students to advance in this career field, and where applicable,
provide students with opportunities for certification or dual credit. Participation in a related
CTSO encourages the development of leadership, communication and career related skills,
and opportunities for community service.
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Prereq(s)/Co- None
Req(s)
Credits Credits: 1 semester course, up to 3 credits per semester, May be offered for successive

semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X

Additional Notes

Funding

Schools must have an approved Nonstandard Course Waiver on file to be eligible for CTE
Funding.

ADDITIONAL COURSE INFO

Pilot

Bulletin 400

® Industrial Arts 7-12, K-12 e Standard Trade & Industrial: Engineering K-12 ® Appropriate
Vocational License

Rules 46-47

® Industrial Technology K-12 e Industrial Education K-12 e Standard Trade & Industrial:
CivilArchitectural Engineering 9- 12 @ Occupational Specialist I, Il or llI: Civil-Architectural
Engineering 9-12 @ Occupational Specialist I, Il or lll: Building Trades Technology 9-12 e
Appropriate Vocational License ® Occupational Specialist in related course approved for a
CTE pathway

Rules 2002

e Technology Education with high school setting @ CTE: Trade & Industrial: Civil-Architectural
Engineering Workplace Specialist: CivilArchitectural Engineering ® Workplace Specialist:
Construction 9-12 e Workplace Specialist: Building Trades 9-12 @ Appropriate CTE License
with high school setting ® Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3

ITCC Course
Alignment

® Technology Education 5-12 e CTE: Trade & Industrial CivilArchitectural Engineering 5-12 @
Workplace Specialist: Engineering 9- 12 @ Workplace Specialist: Construction 9- 12 e
Workplace Specialist: Building Trades 9-12 ® Appropriate CTE License 5-12 @ Workplace
Specialist in related course approved for a CTE Pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency #

Competency
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Advanced Career & Technical Education, College Credit: Architecture and Construction

Career Cluster

Architecture and Construction

Program of Study

NLPS Sequence

Course Code

6132

Course Advanced Career and Technical Education, College Credit is a course title covering any CTE

Description advanced course offered for credit by an accredited post-secondary institution through an
adjunct agreement with a secondary school. The intent of this course is to allow students to
earn college credit for courses with content that goes beyond that currently approved for high
school credit. This course may be used for any dual enrollment course, including a joint
program of study involving a postsecondary partnership.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 semester course, up to 3 credits per semester, May be offered for successive

semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

A student should earn at least 3 postsecondary credits for each high school credit. Schools
must have an approved Nonstandard Course Waiver on file to be eligible for CTE Funding.

ADDITIONAL COURSE INFO

Funding

Pilot

Bulletin 400

e Industrial Arts 7-12, K-12 e Standard Trade & Industrial: Engineering K-12 e Appropriate
Vocational License

Rules 46-47

e Industrial Technology K-12 e Industrial Education K-12 e Standard Trade & Industrial:
CivilArchitectural Engineering 9- 12 ® Occupational Specialist I, Il or Ill: Civil-Architectural
Engineering 9-12 @ Occupational Specialist I, Il or lll: Building Trades Technology 9-12 e
Appropriate Vocational License ® Occupational Specialist in related course approved for a
CTE pathwa

Rules 2002

e Technology Education with high school setting ® CTE: Trade & Industrial: Civil-Architectural
Engineering Workplace Specialist: CivilArchitectural Engineering ® Workplace Specialist:
Construction 9-12 e Workplace Specialist: Building Trades 9-12 @ Appropriate CTE License
with high school setting ® Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3

® Technology Education 5-12 e CTE: Trade & Industrial CivilArchitectural Engineering 5-12 @
Workplace Specialist: Engineering 9- 12 @ Workplace Specialist: Construction 9- 12 e
Workplace Specialist: Building Trades 9-12 @ Appropriate CTE License 5-12 @ Workplace
Specialist in related course approved for a CTE Pathway
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
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Architecture and Construction

Construction Trades - Carpentry

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 |Principles of 7123  |Construction Trades:[7122 |Construction Trades:[7242  |Construction Trades
Construction Trades General Carpentry Framing and Capstone
Finishing
Principles of Construction Trades
Career Cluster Architecture andConstruction

Program of Study Construction Trades - Carpentry

NLPS Sequence A

Course Code 7130

Course Principles of Construction Trades prepares students with the basic skills needed to continue in
Description a construction trade field. Topics will include an introduction to the types and uses for

common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of
individuals and companies within the construction industry and reinforce mathematical and
communication skills necessary to be successful in the construction field.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes
ADDITIONAL COURSE INFO

Funding High Value Level |

Bulletin 400

Standard Trade & Industrial: Building Trades K-12

° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12

° Occupational Specialist I, Il or Ill: Building Trades 9-12

° Industrial Technology K-12

° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting

° Workplace Specialist: Building Trades

° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12
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CTE: Trade and Industrial: Building Trades 5-12

Workplace Specialist: Construction 9-12

Workplace Specialist: Building Trades 9-12

Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

Certifications

Competency #

ITCC Course BCTI 100: Introduction to Construction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety
Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);
Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,
Promoted NCCER Core Certification

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain Construction Trades

7130.D1.1 Comply with OSHA-10 training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction
trades.

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the construction
industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinders, and
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power tool
use in on-the-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the different
types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in the - construction field.

7130.D2.2 Recognize indirect job opportunities in the -construction field.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D2.6 Understand the relationship between worker’s compensation insurance and safety record.
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7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction industry.
7130.D2.8 Understand the hazards involved in the residential construction industry.
7130.D2.9 Understand basic drafting/drawing techniques and how to apply them to - working drawings.
7130.D2.10 Understand the relationship between individual building components and a structure as a

whole.
7130.D2.11 Utilize different resources to understand building component’s applications and their
limitations.
7130.D2.12 Understand basic print reading for the construction industry.
Construction Trades: General Carpentry
Career Cluster Architecture andConstruction
Program of Study Construction Trades - Carpentry
NLPS Sequence B
Course Code 7123
Course Construction Trades: General Carpentry builds upon the skills learned in the Principles of
Description Construction Trades and examines the basics of framing. This includes studying the

procedures for laying out and constructing floor systems, wall systems, ceiling joist and roof
framing, and basic stair layout. Additionally, students will be introduced to building envelope

systems.
Prereq(s)/Co- Principles of Construction Trades; or Principles of Architecture, Engineering and Construction
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 o Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or Ill: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting
° Workplace Specialist: Building Trades
° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 . Technology Education 5-12
° CTE: Trade and Industrial: Building Trades 5-12
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° Workplace Specialist: Construction 9-12
° Workplace Specialist: Building Trades 9-12
° Workplace Specialist in related course approved for a CTE pathway
ITCC Course BCTI 101: Introduction to Carpentry, Part 1; BCTI 102: Introduction to Carpentry, Part 2
Alignment
VU Course CNST 105: Framing; CNST 105L: Framing Laboratory
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);
Credential VU: CG Construction Carpenter Assistant (46.0000)
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
Arts/Sciences IVYT 113 Student Success in Technology
Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,
Promoted NCCER Carpentry Level 1
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain General Carpentry
7123.D1.1 Review the history of the trade, describe the apprentice program, identify career opportunities

for carpentry and construction workers, and list the skills, responsibilities, and characteristics a
worker should possess. Discuss the importance of safety in the construction industry.
7123.D1.2 Categorize the building materials used in construction work, including lumber, sheet materials,
engineered wood products, structural concrete, and structural steel. Describe the fasteners
and adhesives used in construction work. Discuss the methods of squaring a building.

7123.D1.3 Provide descriptions of hand tools and power tools used by carpenters. Demonstrate safe and
proper operation, as well as care and maintenance.

7123.D1.4 Apply the techniques for reading and using construction drawings and specifications with an
emphasis on drawings and information relevant to the carpentry trade. Generate quantity
takeoffs.

7123.D1.5 Examine framing basics and the procedures for laying out and constructing a wood floor using
common lumber, as well as engineered building materials.

Domain Carpentry Basics

7123.D2.1 Describe procedures for laying out and framing walls, including roughing-in door and window

openings, constructing corners, partition Ts, and bracing walls. Follow the procedure to
estimate the materials required to frame walls.

7123.D2.2 Describe types of roofs and list instructions for laying out rafters for gable roofs, hip roofs, and
valley intersections. Compare stick-built and truss-built roofs. List the basics of roof sheathing
installation.

7123.D2.3 Investigate the concept of the building envelope and explain its components. Describe types of

windows, skylights, and exterior doors, and list instructions for installation.

Page | 190



Next Level Programs of Study

Leaming that works for Indiana

7123.D2.4 Compare types of stairs and common building code requirements related to stairs. Examine
techniques for measuring and calculating rise, run, and stairwell openings, laying out stringers,
and fabricating basic stairways.

7123.D2.5 Attain readiness to take NCCER Carpentry Level | certification exams.

7123.D3.1 Understand the application of conventional fiberglass/asphalt roof shingles.

7123.D3.2 Apply carpentry skills, methods, and techniques to lab and/or on-the-job settings.

Construction Trades: Framing and Finishing

Career Cluster

Architecture andConstruction

Program of Study

Construction Trades - Carpentry

NLPS Sequence

C

Course Code

7122

Course Construction Trades: Framing and Finishing prepares students with advanced framing skills

Description along with interior and exterior finishing techniques. Topics include roofing applications,
thermal and moisture protection, exterior finishing, cold-formed steel framing, drywall
installation and finishing, doors and door hardware, suspended ceilings, window, door, floor,
and ceiling trim, and cabinet installation.

Prereq(s)/Co- Principles of Construction Trades; Construction Trades: General Carpentry

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting
° Workplace Specialist: Building Trades
° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12
° CTE: Trade and Industrial: Building Trades 5-12
° Workplace Specialist: Construction 9-12
° Workplace Specialist: Building Trades 9-12
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° Workplace Specialist in related course approved for a CTE pathway
ITCC Course BCTI 103: Carpentry Framing and Finishing, Part 1; BCTI 104: Carpentry Framing and Finishing,
Alignment Part 2
VU Course CNST 160: Finish Carpentry; CNST 160L: Finish Carpentry Laboratory
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);
Credential VU: CG Construction Carpenter Assistant (46.0000)
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
Arts/Sciences IVYT 113 Student Success in Technology
Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,
Promoted NCCER Carpentry Framing and Finishing Level 2
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Framing

7122.D1.1 Demonstrate how to read and interpret a set of commercial drawings and specifications.
7122.D1.2 Describe the types and grades of steel framing materials and follow instructions for selecting

and installing metal framing for interior and exterior walls, loadbearing and nonbearing walls,
partitions, and other applications.

7122.D1.3 Analyze the various types of exterior finish materials and their installation procedures,
including wood, metal, vinyl, and fiber-cement siding.

7122.D1.4 Describe the selection and installation of various types of insulating materials in walls, floors,
and attics. List the uses and installation practices for vapor barriers and waterproofing
materials.

7122.D1.5 Demonstrate how to properly prepare the roof deck and install roofing for residential and
commercial buildings.

Domain Finishing

7122.D2.1 Explain the installation of metal doors and related hardware in steel-framed, wood-framed,

and masonry walls, along with their related hardware, such as locksets and door closers.
Discuss the installation of wood doors, folding doors, and pocket doors.

7122.D2.2 Describe the various types of gypsum drywall, their uses, and the fastening devices and
methods used to install them. Follow detailed instructions for installing drywall on walls and
ceilings using nails, drywall screws, and adhesives. Discuss fire- and sound-rated walls.

7122.D2.3 List the materials, tools, and methods used to finish and patch gypsum drywall. Discuss both
automatic and manual taping and finishing tools.
7122.D2.4 Examine the materials, layout, and installation procedures for many types of suspended

ceilings used in commercial construction, as well as ceiling tiles, drywall suspension systems,
and pan-type ceilings

7122.D2.5 Describe the different types of trim used in finish work and demonstrate the proper methods
for selecting, cutting, and fastening trim to provide a professional finished appearance. (Wall/
trim finishes painting — staining)
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7122.D2.6 Follow detailed instructions for the selection and installation of base and wall cabinets and
countertops.

7122.D2.7 Attain readiness to take the NCCER Carpentry Framing and Finishing Level 2 certification
exams.

7122.D3.1 Learn to complete quality inspections/checks on each task

7122.D3.2 Apply recognized construction standards

Construction Trades Capstone
Career Cluster Architecture andConstruction

Program of Study Construction Trades - Carpentry

NLPS Sequence D

Course Code 7242

Course The Construction Trades Capstone course covers the basics of electricity and working with
Description concrete. Electrical topics include the National Electric Code, electrical safety, electrical

circuits, basic electrical construction drawings, and residential electrical services. Students
may also gain an understanding of concrete properties, foundations, slab-on-grades, and
vertical and horizontal formwork. The course prepares students for the NCCER Carpentry
Forms Level 3 and Electrical Level 1certificates.

Prereq(s)/Co- Principles of Construction Trades; Construction Trades: General Carpentry; and Construction

Req(s) Trades: Framining and Finishing

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level Il

Bulletin 400 o Industrial Arts 7-12, K-12 e Standard Trade & Industrial: Engineering K-12 e Appropriate
Vocational License

Rules 46-47 ® Industrial Technology K-12 e Industrial Education K-12 e Standard Trade & Industrial:
CivilArchitectural Engineering 9- 12 @ Occupational Specialist I, Il or llI: Civil-Architectural
Engineering 9-12 @ Occupational Specialist I, Il or lll: Building Trades Technology 9-12 e
Appropriate Vocational License ® Occupational Specialist in related course approved for a
CTE pathwa

Rules 2002 e Technology Education with high school setting ® CTE: Trade & Industrial: Civil-Architectural
Engineering Workplace Specialist: CivilArchitectural Engineering ® Workplace Specialist:
Construction 9-12 e Workplace Specialist: Building Trades 9-12 e Appropriate CTE License

Page | 193



Next Level Programs of Study

Leaming that works for Indiana

with high school setting ® Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3

® Technology Education 5-12 e CTE: Trade & Industrial CivilArchitectural Engineering 5-12 @
Workplace Specialist: Engineering 9- 12 @ Workplace Specialist: Construction 9- 12 e
Workplace Specialist: Building Trades 9-12 e Appropriate CTE License 5-12 @ Workplace
Specialist in related course approved for a CTE Pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

Certifications

ITCC Course BCTI 130: Introduction to Electrical; BCTI 201: Carpentry Forms, Part 1; BCTI 202: Carpentry
Alignment Forms, Part 2; BCTI 280: Co-Op/Internship

VU Course CNST 155: Electrical Wiring; CNST 155L: Electrical Wiring Laboratory

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CTCarpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
Arts/Sciences IVYT 113 Student Success in Technology

Requirements VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Basic Electrical

7242.D1.1 Describe the electrical trade and discuss the career paths available to electricians.

7242.D1.2 Discuss safety rules and regulations for electricians, including precautions for electrical hazards
found on the job. Examine the OSHA-mandated lockout/tagout procedure.

7242.D1.3 Explain electrical concepts used in Ohm’s law applied to DC series circuits. Discuss atomic
theory, electromotive force, resistance, and electric power equations.

7242.D1.4 Analyze series, parallel, and series-parallel circuits. Examine resistive circuits, Kirchhoff’s
voltage

7242.D1.5 and current laws, and circuit analysis.

7242.D1.6 Examine and use the NEC®. Describe the layout and the types of information found within the
code book. Practice finding information using easy-to-follow procedures.

7242.D1.7 Identify the hardware and systems used by an electrician to mount and support boxes,
receptacles, and other electrical components. Examine NEC® fill and pull requirements for
device, pull, and junction boxes under 100 cubic inches.

7242.D1.8 Describe conduit bending and installation. Demonstrate the techniques for using hand
operated and step conduit benders, as well as cutting, reaming, and threading conduit. 8. List
the types and applications of raceways, wireways, and ducts. Investigate the appropriate NEC®
requirements.

7242.D1.9 Describe the types and applications of conductors and demonstrate proper wiring techniques.
Investigate the appropriate NEC® requirements.

7242.D1.10 Examine electrical prints, drawings, and symbols, and the types of information that can be

found on schematics, one-lines, and wiring diagrams
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7242.D1.11

Investigate the electrical devices and wiring techniques common to residential construction
and maintenance. Perform service calculations. Investigate the appropriate NEC®
requirements.

7242.D1.12

Demonstrate proper selection, inspection, and use of common electrical test equipment,
including voltage testers, clamp-on ammeters, ohmmeters, multimeters, phase/motor rotation
testers, and data recording equipment. Describe safety precautions and meter category
ratings.

Domain

Carpentry Forms

7242.D2.1

Describe the properties, characteristics, and uses of cement, aggregates, and other materials
used in different types of concrete. Discuss procedures for estimating concrete volume and
testing freshly mixed concrete, as well as methods and materials for curing concrete.

7242.D2.2

Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site. Describe inspection techniques and
load-handling safety practices. Demonstrate American National Standards Institute (ANSI)
hand signals.

7242.D2.3

Examine working in and around excavations, particularly in preparing building foundations.
Describe types and bearing capacities of soils; procedures used in shoring, shielding, and
sloping trenches and excavations; trenching safety requirements, including recognition of
unsafe conditions; and mitigation of groundwater and rock when excavating foundations.

7242.D2.4

Explain the selection and uses of different types of reinforcing materials. Describe
requirements for bending, cutting, splicing, and tying reinforcing steel and the placement of
steel in footings and foundations, walls, columns, and beams and girders.

7242.D2.5

Discuss basic site layout safety, tools, and methods; layout and construction of deep and
shallow foundations; types of foundation forms; layout and formation of slabs-on-grade; and
forms used for curbing and paving.

7242.D2.6

Discuss the applications and construction methods for types of forming and form hardware
systems for walls, columns, and stairs, as well as slip and climbing forms. Describe the
assembly, erection, and stripping of gang forms.

7242.D2.7

Describe elevated decks and formwork systems and methods used in their construction.
Examine joist, pan, beam and slab, flat slab, composite slab, and specialty form systems and
discuss instructions for the use of flying decks, as well as shoring and reshoring systems.

7242.D2.8

Examine tools, equipment, and procedures for safely handling, placing, and finishing concrete.
Describe joints made in concrete structures and the use of joint sealants.

7242.D2.9

Describe how tilt-up concrete construction is used and how tilt-up panels are formed, erected,
and braced. Discuss the installation of rebar and types of embedment used to lift and brace
the panels. Investigate methods used to create architectural and decorative treatments.

7242.D2.10

Attain readiness to take the second half of NCCER Carpentry Forms Level 3 certification
exams.

Domain

WBL

7242.D3.1

Gain practical experience on the job.

7242.D3.2

Think critically and independently analyze, synthesize, and evaluate technical problems and
information.

7242.D3.3

Identify and interpret health, safety, and welfare standards as dictated by local, state or
federal agencies.

7242.D4.1

Understand residential code and how to utilize a code manual.

7242.D4.2

Understand residential electrical principles and terminology.
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7242.D4.3 Understand common and complex residential wiring diagrams and their applications.

7242.D4.4 Interpret and apply the National Electrical Code (NEC) to residential electrical applications.

7242.D4.5 Understand the connection between wire types and wire sizes and how it relates to residential
electrical safety.

7242.D4.6 Diagnose and troubleshoot residential electrical problems using critical and creative thinking
skills.

7242.D4.7 Utilize proper planning techniques when designing a residential electrical plan for remodeling
or new construction.

7242.D4.8 Attain readiness to take NCCER Electrical Level | certification exams.
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Architecture and Construction
Construction Trades - Electrical

CTE Concentrator A

Principles CTE Concentrator B Pathway Capstone

Construction Trades
Electrical Capstone

7124  [Electrical 7119 |Advanced Electrical |7263

Fundamentals

7130 [Principles of

Construction Trades

Principles of Construction Trades

Career Cluster

Architecture andConstruction

Program of Study

Building and Facilities Management, Civil Construction (Heavy Highway), Construction
Trades — Carpentry, Construction Trades — Electrical, Heavy Equipment Operations

NLPS Sequence

A

Course Code

7130

Course Principles of Construction Trades prepares students with the basic skills needed to continue

Description in a construction trade field. Topics will include an introduction to the types and uses for
common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of
individuals and companies within the construction industry and reinforce mathematical and
communication skills necessary to be successful in the construction field.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting
° Workplace Specialist: Building Trades
° Workplace Specialist in related course approved for a CTE pathway
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REPA/REPA 3

Technology Education 5-12

CTE: Trade and Industrial: Building Trades 5-12

Workplace Specialist: Construction 9-12

Workplace Specialist: Building Trades 9-12

Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course BCTI 100: Introduction to Construction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,

IVYT 113 Student Success in Technology
VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted
Certifications

Competency #

NCCER Core Certification

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain Construction Trades

7130.D1.1 Comply with OSHA-10 training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction trades.

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the construction
industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinders, and
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power tool
use in on-the-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the different
types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in the - construction field.

7130.D2.2 Recognize indirect job opportunities in the -construction field.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D2.6 Understand the relationship between worker’s compensation insurance and safety record.
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7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction industry.
7130.D2.8 Understand the hazards involved in the residential construction industry.
7130.D2.9 Understand basic drafting/drawing techniques and how to apply them to - working drawings.
7130.D2.10 Understand the relationship between individual building components and a structure as a

whole.
7130.D2.11 Utilize different resources to understand building component’s applications and their
limitations.
7130.D2.12 Understand basic print reading for the construction industry.
Electrical Fundamentals
Career Cluster Architecture andConstruction
Program of Study Construction Trades - Electrical
NLPS Sequence B
Course Code 7124
Course This course covers NCCER Electrical Level 1. Its modules cover topics such as orientation to the
Description electrical trade, electrical safety, introduction to electrical circuits, electrical theory,

introduction to the National Electrical Code, device boxes, hand bending, raceways and
fittings, conductors and cables, basic electrical construction drawings, residential electrical
services, and electrical test equipment. The NCCER Electrical Level 1 certificate and wallet card
will also be awarded upon successful completion of this course.

Prereq(s)/Co- Principles of Construction Trades

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
Industrial Arts 7-12, K-12

Rules 46-47 Standard Trade & Industrial: Building Trades 9-12
Occupational Specialist I, Il or lll: Building Trades 9-12
Industrial Technology K-12

Industrial Education K-12

Rules 2002 CTE: Trade & Industrial: Building Trades Technology
Workplace Specialist: Building Trades Technology
Workplace Specialist: Industrial Technology or Industrial Electronics

Technology Education

Page | 199



Next Level Programs of Study

Leaming that works for Indiana

REPA/REPA 3 CTE: Trade & Industrial: Building Trades 5-12

CTE: Trade & Industry: Electrician 5-12

Workplace Specialist: Electrical 9-12

Workplace Specialist: Industrial Technology or Industrial Electronics 9-12

Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 130: Introduction to Electrical
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary CT TC46.0000;
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Basic Electrical

7124.D1.1 Describe the electrical trade and discuss the career paths available to electricians.

7124.D1.2 Discuss safety rules and regulations for electricians, including precautions for electrical hazards

found on the job. Examine the OSHA-mandated lockout/tagout procedure.

7124.D1.3 Explain electrical concepts used in Ohm’s law applied to DC series circuits. Discuss atomic
theory, electromotive force, resistance, and electric power equations.

7124.D1.4 Analyze series, parallel, and series-parallel circuits. Examine resistive circuits, Kirchhoff’s
voltage and current laws, and circuit analysis.

7124.D1.5 Examine and use the NEC®. Describe the layout and the types of information found within the
code book. Practice finding information using easy-to-follow procedures.
7124.D1.6 Identify the hardware and systems used by an electrician to mount and support boxes,

receptacles, and other electrical components. Examine NEC® fill and pull requirements for
device, pull, and junction boxes under 100 cubic inches.

7124.D1.7 Describe conduit bending and installation. Demonstrate the techniques for using hand
operated and step conduit benders, as well as cutting, reaming, and threading conduit. 8. List
the types and applications of raceways, wireways, and ducts. Investigate the appropriate NEC®
requirements.

7124.D1.8 Describe the types and applications of conductors and demonstrate proper wiring techniques.
Investigate the appropriate NEC® requirements.
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7124.D1.9 Examine electrical prints, drawings, and symbols, and the types of information that can be
found on schematics, one-lines, and wiring diagrams
7124.D1.10 Investigate the electrical devices and wiring techniques common to residential construction

and maintenance. Perform service calculations. Investigate the appropriate NEC®
requirements.

7124.D1.11 Demonstrate proper selection, inspection, and use of common electrical test equipment,
including voltage testers, clamp-on ammeters, cohmmeters, multimeters, phase/motor rotation
testers, and data recording equipment. Describe safety precautions and meter category
ratings.

Advanced Electrical

Career Cluster Architecture andConstruction

Program of Study Construction Trades - Electrical

NLPS Sequence C

Course Code 7119

Course Advanced Electrical covers topics such as alternating current, motors: theory and application,
Description electric lighting, conduit bending, and pull and junction boxes. The second part of the course

will cover topics such as conductor installations, cable tray, conductor terminations and
splices, grounding and bonding, circuit breakers and fuses, control systems and fundamental
concepts. Students will be ready to complete the NCCER Electrical Level 2 certificate upon
successful completion of the course.

Prereq(s)/Co- Principles of Construction Trades; Electrical Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
Industrial Arts 7-12, K-12

Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12

Rules 2002 ° CTE: Trade & Industrial: Building Trades Technology
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° Workplace Specialist: Building Trades Technology
° Workplace Specialist: Industrial Technology or Industrial Electronics
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial: Building Trades 5-12
° CTE: Trade & Industry: Electrician 5-12
° Workplace Specialist: Electrical 9-12
° Workplace Specialist: Industrial Technology or Industrial Electronics 9-12
° Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 131: Electrical Part 1; BCTI 132: Electrical Part 2
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Intermediate Electrical
7119.D1.1 Describe forces that are characteristic of alternating-current systems and the application of

Ohm’s law to AC circuits.

7119.D1.2 Examine AC and DC motors, including the main components, circuits, and connections.

7119.D1.3 List principles of human vision and the characteristics of light. Discuss the handling and
installation of various types of lamps and lighting fixtures.

7119.D01.4 Discuss bends in conduit up to 6 inches. Examine mechanical, hydraulic, and electrical
benders.

7119.D1.5 Explain how to select and size pull boxes, junction boxes, and handholes.

7119.D2.1 Discuss the transportation, storage, and setup of cable reels; methods of rigging; and
procedures for complete cable pulls in raceways and cable trays.

7119.D2.2 Examine NEC® installation requirements for cable tray, including cable installations.

7119.D2.3 Describe methods of terminating and splicing conductors, including preparing and taping
conductors.

7119.D2.4 Explain the purpose of grounding and bonding electrical systems. Investigate NEC®

requirements.
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7119.D2.5 Describe fuses and circuit breakers along with their practical applications. Size circuit
breakers.
7119.D2.6 Examine basic descriptions of various types of contactors and relays along with their practical
applications.
7119.D2.7 Attain readiness to take the NCCER Electrical Level 2 certification exams.
Construction Trades Electrical Capstone
Career Cluster Architecture andConstruction

Program of Study Construction Trades - Electrical

NLPS Sequence D

Course Code 7263

Course Construction Trades Electrical Capstone builds upon the skills learned in Electrical
Description Fundamentals and Advanced Electrical. Topics include load calculations — branch and feeder

circuits, conductor selection and calculations, practical applications of lighting. This course
will also cover commercial electrical services including distribution equipment, transformers,
and voice, data and video. Completion of this course will prepare students for the NCCER
Electrical Level 3 certificate. Students may also complete an Ivy Tech CT by completing
coursework in general carpentry.

Prereq(s)/Co- Principles of Construction Trades; Electrical Fundamentals; Advanced Electrical

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level Il

Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
Industrial Arts 7-12, K-12

Rules 46-47 Standard Trade & Industrial: Building Trades 9-12
Occupational Specialist |, Il or IlI: Building Trades 9-12
Industrial Technology K-12

Industrial Education K-12

Rules 2002 CTE: Trade & Industrial: Building Trades Technology
Workplace Specialist: Building Trades Technology
Workplace Specialist: Industrial Technology or Industrial Electronics

Technology Education

Page | 203



Next Level Programs of Study

Leaming that works for Indiana

REPA/REPA 3 CTE: Trade & Industrial: Building Trades 5-12

CTE: Trade & Industry: Electrician 5-12

Workplace Specialist: Electrical 9-12

Workplace Specialist: Industrial Technology or Industrial Electronics 9-12

Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 231:Intermediate Electrical Part 1; BCTI 232: Intermediate Electrical Part 2; BCTI 101:
Alignment Intro to Carpentry Part 1; BCTI 102: Intro to Carpentry Part 2; BCTI 280: Co-Op/ Internship

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Intermediate Electrical

7263.01.1 Explain how to calculate branch circuit and feeder loads for residential and commercial
applications.

7263.D1.2 Discuss the factors involved in conductor selection, including insulation types, current-carrying
capacity, temperature ratings, and voltage drop.

7263.D1.3 Describe specific types of incandescent, fluorescent, and HID lamps, as well as ballasts.
Examine troubleshooting and various types of lighting controls.

7263.D1.4 Investigate the NEC® requirements for equipment installed in hazardous locations.

7263.D1.5 Explain how to size and select circuit breakers and fuses for various applications. Discuss short
circuit calculations and troubleshooting.

7263.D1.6 Discuss switchboards and switchgear, including installation, grounding, and maintenance
requirements. Examine electrical blueprints.

7263.D1.7 Discuss transformer types, construction, connections, protection, and grounding.

7263.D1.8 Describe the components, installation considerations, and NEC® requirements for commercial
services.

7263.D1.9 Examine calculations required to size conductors and overcurrent protection for motor
applications.

7263.D1.10 Demonstrate installation, termination, and testing of voice, data, and video cabling systems.

7263.D1.11 Explain the selecting, sizing, and installing motor controllers. Investigate control circuit pilot
devices and basic relay logic.

7263.D1.12 Attain readiness to take the second half of NCCER Electrical Level 3 certifications exams.

Domain Basic Carpentry
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7263.D2.1

Review the history of the trade, describe the apprentice program, identify career
opportunities for carpentry and construction workers, and list the skills, responsibilities, and
characteristics a worker should possess. Discuss the importance of safety in the construction
industry.

7263.D2.2

Categorize the building materials used in construction work, including lumber, sheet materials,
engineered wood products, structural concrete, and structural steel. Describe the fasteners
and adhesives used in construction work. Discuss the methods of squaring a building.

7263.D2.3

Provide descriptions of hand tools and power tools used by carpenters. Demonstrate safe and
proper operation, as well as care and maintenance.

7263.D2.4

Apply the techniques for reading and using construction drawings and specifications with an
emphasis on drawings and information relevant to the carpentry trade. Generate quantity
takeoffs.

7263.D2.5

Examine framing basics and the procedures for laying out and constructing a wood floor using
common lumber, as well as engineered building materials.

7263.D2.6

Describe procedures for laying out and framing walls, including roughing-in door and window
openings, constructing corners, partition Ts, and bracing walls. Follow the procedure to
estimate the materials required to frame walls.

7263.D2.7

Describe types of roofs and list instructions for laying out rafters for gable roofs, hip roofs, and
valley intersections. Compare stick-built and truss-built roofs. List the basics of roof sheathing
installation.

7263.D2.8

Investigate the concept of the building envelope and explain its components. Describe types of
windows, skylights, and exterior doors, and list instructions for installation.

7263.D2.9

Compare types of stairs and common building code requirements related to stairs. Examine
techniques for measuring and calculating rise, run, and stairwell openings, laying out stringers,
and fabricating basic stairways.

7263.02.10

Attain readiness to take NCCER Carpentry Level | certification exams.

7263.02.11

Understand the application of conventional fiberglass/asphalt roof shingles.

7263.02.12

Apply carpentry skills, methods, and techniques to lab and/or on-the-job settings.
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Architecture and Construction

Building and Facilities Maintenance

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 | Principles of 7285 | Building and 7286 | Advanced Building | 7287 | Building and
Construction Facilities and Facilities Facilities
Trades Maintenance Maintenance Maintenance
Fundamentals Capstone

Principles of Construction Trades

Career Cluster

Architecture and Construction

Program of Study

Building and Facilities Management, Civil Construction (Heavy Highway), Construction Trades
— Carpentry, Construction Trades — Electrical, Heavy Equipment Operations

NLPS Sequence

A

Course Code

7130

Course Principles of Construction Trades prepares students with the basic skills needed to continue

Description in a construction trade field. Topics will include an introduction to the types and uses for
common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally, students will study the roles of
individuals and companies within the construction industry and reinforce mathematical and
communication skills necessary to be successful in the construction field.

Prereq(s)/CoReq(s) | None

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
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Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting
° Workplace Specialist: Building Trades
Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ) Technology Education 5-12
° CTE: Trade and Industrial: Building Trades 5-12
° Workplace Specialist: Construction 9-12
° Workplace Specialist: Building Trades 9-12
° Workplace Specialist in related course approved for a CTE pathway
POSTSECONDARY AND CREDENTIAL INFORMATION
ITCC Course BCTI 100: Introduction to Construction Technology
Alignemnt
VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415); VU: CG Construction
Credential Carpenter Assistant (46.0000)
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
Arts/Sciences IVYT 113 Student Success in Technology VU: ENGL 101 English Composition, MATH 100+ level
Requirements or higher
Promoted NCCER Core Certification
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Domain Construction Trades
7130.D1.1 Comply with OSHA-10 training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.
7130.D1.2 Review basic mathematical functions and explain their applications to the construction
trades.
7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the
construction industry, such as hammers, saws, levels, pullers, and clamps.
7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinders,
and sanders. Review applications, proper use, safety, and maintenance. Demonstrate power
tool use in on-the-job settings.
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7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the
different types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in the - construction field.

7130.D2.2 Recognize indirect job opportunities in the -construction field.

7130.D2.3 Become familiar with new residential building products.

7130.02.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D2.6 Understand the relationship between worker’s compensation insurance and safety record.

7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction industry.

7130.D2.8 Understand the hazards involved in the residential construction industry.

7130.D2.9 Understand basic drafting/drawing techniques and how to apply them to - working
drawings.

7130.D2.10 Understand the relationship between individual building components and a structure as a
whole.

7130.D2.11 Utilize different resources to understand building component’s applications and their
limitations.

7130.D2.12 Understand basic print reading for the construction industry.

Building and Facilities Maintenance Fundamentals

Career Cluster Architecture and Construction

Program of Study Building and Facilities Maintenance

NLPS Sequence B
Course Code 7285
Course Building and Facilities Maintenance Fundamentals prepares students to complete basic

Description maintenance tasks like minor construction repairs and be able to repair and/or replace
various building materials including flooring, wall covering, hardware, lighting and plumbing

fixtures.

Prereq(s)/CoReq(s) | Principles of Construction Trades
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Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level |

Bulletin 400 e Standard Trade & Industrial: Building Maintenance K-12

Rules 46-47 e Standard Trade & Industrial: Building Maintenance 9-12 e Occupational Specialist I, Il or IlI:
Building Maintenance 9-12

Rules 2002 e CTE: Trade & Industrial: Building Facilities & Maintenance ® Workplace Specialist: Building
Facilities & Maintenance

REPA/REPA 3 e CTE: Trade & Industrial Building Maintenance 5-12 ® Workplace Specialist: Facilities

Management & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

Certificate for Apartment Maintenance Technicians CAMT

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Safety

Know and understand applicable local, state, and federal statutes and regulations

Demonstrate proper use and storing of chemicals safely and in accordance with
manufacturer’s recommendations

Demonstrate proper use and care for personal protective equipment (PPE)
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Know and demonstrate proper safety practices for working with electricity including shutting
down utility and power sources

Domain

Painting

Commonly used personal protective equipment (PPE)(gloves, eye protection, respirator)

Safety regulations overview regarding lead, mold, and asbestos (information only, not a
certification program)

Proper preparation techniques, including wall texture, dust removal, priming and painting

Texturing methods including smooth, orange peel, knock down, stipple, and popcorn

Paint types, including differences between interior and exterior paints as well as sheen and
gloss types (flat, satin, semi-gloss, gloss)

Identify, define, and demonstrate basic painting techniques including cutting in and coverage
techniques using both brush and roller

Repairing damaged areas and matching textures

Estimate the cost of painting a room

Understand the differences between painting and staining and appropriate usage of each

Understand and demonstrate the proper surface preparation and proper staining techniques

Domain

Construction Repairs

Commonly used safety equipment, including equipment for lock-out tag-out and personal
protective equipment (PPE)(gloves, eye protection)

Caulking (latex, silicone)

Backing materials, including drywall, tile backer (durock, hardibacker, green board etc.), and
caulking rod

Drywall patching techniques, including paper tape, mesh tapes, adhesive patch (metal), and
scab patches

Mudding techniques (skimming, finishing), tools, and materials (joint compound and spackle)

Performing common drywall repairs including dent/gouge repair, nail pop secure and repair,
doorknob/fist hole repair, and larger (stud to stud) repair

Identify and demonstrate proper techniques for measuring, cutting, installing, and finishing
trim.

Identify tiling terminology and different types of tiles used in and around residential and
commercial buildings

Identify various tools used for tiling and demonstrate their proper procedures for using tiling
tools

Perform common tile repairs including grout and install tile (floor and wall)

Define flooring terminology and different types of flooring.

Identify various tools used for flooring and demonstrate the proper procedures for using
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Perform common flooring installation, repair and care techniques.

Domain

Security

Parts identification and usage, including deadbolt, entry knob, passage knob, privacy knob and
lock, and amenity/stockroom knob

Investigate key security access features (coded keys, records, locking standards for key box
and key access)

Identify different types of doors and perform common door frame repair techniques

Install common doorknobs and locks

Domain

Exterior Maintenance and Repair

Inspection protocols, including slip, trip and fall, lighting, liability, landscaping, parking lot and
property

Students will investigate and demonstrate basic landscaping maintenance tasks such as
mowing, mulching, turf management, and planting trees, shrubs, and flowers.

Identify various types of windows and common repairs.

Identify common roofing materials, tools, and perform minor repairs

Identify common siding materials, tools, and perform minor repairs

Identify common masonry projects, materials, tools, and perform minor repairs

Advanced Building and Facilities Maintenance

Career Cluster

Architecture and Construction

Program of Study

Building and Facilities Maintenance

NLPS Sequence

C

Course Code

7286

Course Description

Advanced Building and Facilities Maintenance prepares students to complete more advanced
repairs involving a buildings mechanical system including electrical, HVAC, and plumbing.

Prereq(s)/CoReq(s)

Principles of Construction Trades; Building and Facilities Maintenance Fundamentals

Credits

Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

Additional Notes

Funding

ADDITIONAL COURSE INFO

Moderate Value Level |
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ITCC Course
Alignment

Bulletin 400 e Standard Trade & Industrial: Building Maintenance K-12

Rules 46-47 e Standard Trade & Industrial: Building Maintenance 9-12 e Occupational Specialist I, Il or IlI:
Building Maintenance 9-12

Rules 2002 ® CTE: Trade & Industrial: Building Facilities & Maintenance ® Workplace Specialist: Building
Facilities & Maintenance

REPA/REPA 3 e CTE: Trade & Industrial Building Maintenance 5-12 @ Workplace Specialist: Facilities

Management & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

Certificate for Apartment Maintenance Technicians CAMT

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Electricity

Understand and apply Ohm’s Law (Watt’s law) and common terms

Common electrical principals and usage of common devices

Introduction to schematics and commonly used symbols

Usage of lock-out tag-out and personal protective equipment

Fixture use and operation of incandescent, fluorescent and LED lights

Applicable National Electrical Code Regulations

Using meter to measure Volts, Amps, Ohm’s and Continuity

Diagnosing and troubleshooting residential circuits including outlet (switched and direct),
switch (single and three way), ground fault circuit interrupter (GFCl), and common safety
devices (e.g., smoke detector, CO detector)

Performing proper electrical connections and repairs per National Electric Code (NEC)
including terminal connections, lugs, wire to wire (wire nuts), and covered boxes

Domain

Plumbing
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Plumbing construction, including supply side common connections and repair techniques,
drain side common connection and repair techniques, and venting issues

Proper use of tools, including the toilet plunger (Sink and toilet), snake and auger (hand crank;
not powered)

Common fixture repairs and replacements, including toilet, faucet, sink, tub drain, and
overflow

Proper installation of caulking and plumbing chemicals including caulk, plumber’s grease,
thread seal, and plumber’s putty

Repairing common pipe leaks using the appropriate fitting (threaded, barbed (e.g., sharkbite),
compression, flare, solvent weld (glue and primer), solder)

Clearing drains without the use of chemical drain opener

Diagnosing and repairing all toilet components from flange repair up, including wax ring and
bolts, toilet bowl, tank, fill valve, and flush valve

Diagnosing and replacing fixtures from the supply line in, including angle stop and supply line,
faucet leak at counter, faucet underbody, faucet control (valve control adjust and replace),
and aerator.

Domain Mechanical
Commonly used safety equipment, including equipment for lock-out tag-out and personal
protective equipment (PPE) (gloves, eye protection)
Preventative maintenance techniques for HVAC systems (filter, motor lubrication, coil
cleaning) and water heaters (flush and fill)
Correcting common service issues including clogged filters and clogged/obstructed coils (Evap
and Condenser).
Circulation pumps

Domain Appliance Repair

Commonly used safety equipment, including equipment for lock-out tag-out and personal
protective equipment (PPE) (gloves, eye protection, insulated tools) 010701

Proper operation of refrigerator, dishwasher, garbage disposal, gas range (oven and cooktop),
electric range (oven and cooktop), clothes washer (top loading), clothes dryer (electric only)

Common service requests for refrigerator, dishwasher, garbage disposal, gas range (oven and
cooktop), electric range (oven and cooktop), clothes washer (top loading), clothes dryer
(electric only)

Explaining different methods for troubleshooting, including using meter and schematics and

experience- based troubleshooting

Properly moving/removing appliances

Properly accessing common panels and control components on each appliance
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Building and Facilities Maintenance Capstone

Career Cluster

Architecture and Construction

Program of Study Building and Facilities Maintenance
NLPS Sequence D
Course Code 7287

Course Building and Facilities Maintenance Capstone will continue to develop students’ maintenance

Description skills ideally through a work-based learning experience. Students will also explore additional
topics like processing work orders, fair housing regulation compliance, environmental and
regulation compliance, reporting and documentation of maintenance activities, and
implementation of a preventive maintenance schedule.

Prereq(s)/CoReq(s) | Principles of Construction Trades; Building and Facilities Maintenance Fundamentals; and
Advanced Building and Facilities Maintenance

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level Il

Bulletin 400 e Standard Trade & Industrial: Building Maintenance K-12

Rules 46-47 e Standard Trade & Industrial: Building Maintenance 9-12 e Occupational Specialist I, Il or IlI:
Building Maintenance 9-12

Rules 2002 e CTE: Trade & Industrial: Building Facilities & Maintenance ® Workplace Specialist: Building
Facilities & Maintenance

REPA/REPA 3 e CTE: Trade & Industrial Building Maintenance 5-12 @ Workplace Specialist: Facilities

Management & Maintenance 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment
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Postsecondary
Credential
Liberal
Arts/Sciences
Requirements

Promoted Certificate for Apartment Maintenance Technicians CAMT
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain HVAC

Commonly used safety equipment, including equipment for lock-out tag-out and personal
protective equipment (PPE) (gloves, eye protection, insulated tools) 010301

Helping to develop an appropriate corrective action plan (i.e., when to hire a contractor versus
making repairs in house) 010608

Develop a basic understanding of Thermodynamics (pressure temperature relationship, heat
transfer, vapor compression cycle)

Heating and cooling system schematics

Tool identification and use

EPA regulations regarding mercury (older thermostats) and refrigerant (Section 608
certification requirements)

Refrigeration cycle operation and repairs, including superheat and subcool charging,
Schraeder core repairs, and application of proper refrigerant handling (recovery, recycling,
reusing, reclaiming)

Heating repairs (schematic and operation), including electrical furnace (forced air and
convection), gas furnace, hydronic, and heat pump

Tracing issues on a schematic as to relationship and sequence

Adding/removing refrigerant (as student certification allows)

Correcting common service issues including clogged filters and clogged/obstructed coils (Evap
and Condenser).

Domain Customer Service and Project Management

Information found on service requests

Permission to enter “checkbox”

What to/not to write

Properly completing service request documentation

Customer service standards (e.g., no trash left behind, no use of resident’s belongings)

Fair housing laws (local, state, and federal)
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Americans with Disabilities Act (ADA)

Responding appropriately to resident and prospect inquiries

Documenting work completed on service requests (e.g., date, time, people, parts, follow-up,

outcome)

Protecting resident privacy

Building codes (e.g., local, state, national)

Permitting requirements (e.g., obtaining, posting requirements)

Prevailing regulations in the areas of HVAC, plumbing, electrical, appliances.

Requirements pertaining to elevators

Licensure and certification requirements for trade skills

Fire sprinkler inspections

Building fire and safety equipment and systems

Sources of information about codes, regulations, and compliance

Criteria for determining applicability and hierarchy of codes

Researching and interpreting current codes and regulations
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Architecture and Construction

Civil Construction (Heavy Highway)

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 |Principles of 7121 [Civil Construction [7118 |Advanced Civil 7240  [Civil Construction
Construction Trades Fundamentals Construction Capstone

Principles of Construction Trades

Career Cluster Architecture and Construction

Program of Study Civil Cosntruction (Heavy Highway)

NLPS Sequence A

Course Code 7130

Course Principles of Construction Trades prepares students with the basic skills needed to continue
Description in a construction trade field. Topics will include an introduction to the types and uses for

common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of
individuals and companies within the construction industry and reinforce mathematical and
communication skills necessary to be successful in the construction field.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or Ill: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting
° Workplace Specialist: Building Trades
° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12
° CTE: Trade and Industrial: Building Trades 5-12
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° Workplace Specialist: Construction 9-12
° Workplace Specialist: Building Trades 9-12
° Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course BCTI 100: Introduction to Construction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,

IVYT 113 Student Success in Technology
VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted
Certifications

NCCER Core Certification

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Construction Trades

7130.D1.1 Comply with OSHA-10 training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction trades.

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the construction
industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinders, and
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power tool
use in on-the-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the different
types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in the - construction field.

7130.D2.2 Recognize indirect job opportunities in the -construction field.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D2.6 Understand the relationship between worker’s compensation insurance and safety record.

7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction industry.
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7130.D2.8 Understand the hazards involved in the residential construction industry.
7130.D2.9 Understand basic drafting/drawing techniques and how to apply them to - working drawings.
7130.D2.10 Understand the relationship between individual building components and a structure as a
whole.
7130.D2.11 Utilize different resources to understand building component’s applications and their
limitations.
7130.D2.12 Understand basic print reading for the construction industry.
Civil Construction Fundamentals
Career Cluster Architecture and Construction
Program of Study Civil Cosntruction (Heavy Highway)
NLPS Sequence B
Course Code 7121
Course Civil Construction Fundamentals covers the first half of NCCER Heavy Highway Construction
Description Level 1. Its modules cover topics such as orientation to the trade, identification of equipment

used in heavy highway construction, heavy highway construction safety, work-zone safety,
soils, site work, excavation math, and interpreting civil drawings. The NCCER Heavy Highway
Construction Level 1 certificate will not be awarded until the student successfully completes
both this course and Advanced Civil Construction.

Prereq(s)/Co- Principles of Construction Trades

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Industrial Arts 7-12, K-12
Rules 46-47 ° Industrial Technology K-12

° Industrial Education K-12

° Occupational Specialist I, Il or lll in related course approved for a CTE pathway
Rules 2002 ° Technology Education with high school setting

° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12

° CTE: Trade and Industrial: Building Trades 5-12

° CTE: Trade & Industry: Construction 5-12

° Workplace Specialist: Heavy Highway 9-12

° Workplace Specialist: Heavy Equipment 9-12
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 120: Introduction to Heavy Highway Construction; BCTI 110: Introduction to Concrete
Alignment Finishing

VU Course CNST 180: Concrete and Masonry*; CNST 180L: Concrete and Masonry Lab*
Alignment
Four Yr Course
Alignment
Postsecondary TBD;
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Heavy Highway Construction

7121.D1.1 Investigate careers, equipment, and processes used in the construction of highways and
bridges.

7121.D1.2 Identify the types of heavy equipment, utility equipment, and cranes used in the construction
of bridges and highways.

7121.D1.3 Examine the safety hazards and precautions associated with construction of highways and

bridges with emphasis on the importance of following safety procedures in order to prevent
accidents and injuries associated with working in hazardous places/conditions.

7121.D1.4 Analyze the signs, signals, and barricades found on various job sites including highway work-
zone safety requirements.
7121.D1.5 Describe soil classification systems and explain how shrink and swell factors affect equipment

selection; also discuss how soil conditions affect equipment performance and explain
techniques for working with various types of soils.

7121.D1.6 Examine the methods used to set and interpret grade stakes.

7121.D1.7 List methods for controlling surface water and ground water on a job site, as well as the layout
of foundations and laying of pipe.

7121.D1.8 Apply basic math skills required for site excavation work including methods and practice in

calculating the areas and volumes of various geometric shapes, as well as formulas and
methods used to calculate cut and fill requirements of a job.

7121.D1.9 Explain how to read site plans to calculate cut and fill requirements; interpret both roadway
and construction site drawings used for excavation and grading work.

7121.D1.10 Attain readiness to take the first half of the NCCER Heavy Highway Construction Level 1
certification exams.

Domain Concrete Finishing

7121.D2.1 Describe the methods and procedures used in concrete finishing. Identify terms of the trade

and tools and equipment used to place, finish, and cure concrete. Explain methods and
techniques for constructing concrete structures.
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7121.D2.2 Explain safety requirements for concrete construction and finishing. Investigate information on
OSHA requirements with regard to hazard communication, fall protection, and use of personal
protective equipment. Examine topics such as general work site safety, use of chemicals, and
safe use of hand and power tools.

7121.D2.3 Analyze the properties of concrete and the components that make up the concrete mixture.
Describe chemical and physical properties of cement, aggregate, and admixtures. Explain basic
tests used to determine properties such as slump and ultimate strength.

7121.D2.4 Describe tools and equipment used in the production, placing, and curing of concrete. Explain
safe operation and maintenance requirements. Demonstrate proper use of each hand tool and
larger pieces of power equipment.

7121.D2.5 Investigate the methods and procedures used in preparing for placing concrete. Assess
background information about site layout, forms requirements, and subgrade preparation.
Describe requirements for various types of joints and reinforcement. Discuss the ordering of
concrete from a mixing or batch plant.

7121.D2.6 Examine requirements and methods for properly placing concrete. Describe how to convey
and place fresh concrete using various types of equipment, such as wheelbarrows, pumps and
conveyors. Demonstrate techniques for spreading, consolidating, and striking off concrete.
7121.D2.7 Describe basic finishing techniques for slabs and other horizontal structures. Explain proper
use of floats, trowels, edgers, and groovers and demonstrate their uses. Discuss requirements
for cutting joints using different types of saws.

7121.D2.8 Compare the methods and procedures used in curing and protecting concrete. Discuss the
types of curing commonly performed for both horizontal and vertical placement. Describe
techniques for protecting concrete during hot and cold weather.

7121.D2.9 Describe basic problems for the processes of placing, finishing, and curing. Define symptoms of
each type of problem and discuss their causes. Examine ways to reduce or eliminate these
problems.
7121.D2.10 Attain readiness to take the NCCER Concrete Finishing Level | certification exams.
Advanced Civil Construction
Career Cluster Architecture and Construction

Program of Study Civil Construction

NLPS Sequence C

Course Code 7118

Course Advanced Civil Construction builds upon the knowledge and skills learned in the fundamentals
Description course and covers the second half of NCCER Heavy Highway Construction Level 1. Its modules

cover topics such as rigging practices, crane safety and emergency procedures, basic
principles of cranes, and crane communications. The NCCER Heavy Highway Construction
Level 1 certificate and wallet card will also be awarded upon successful completion of this

course.
Prereq(s)/Co- Principles of Construction Trades; Civil Construction Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
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Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Industrial Arts 7-12, K-12
Rules 46-47 ° Industrial Technology K-12

° Industrial Education K-12

° Occupational Specialist I, Il or Il in related course approved for a CTE pathway
Rules 2002 ° Technology Education with high school setting

° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12

° CTE: Trade and Industrial: Building Trades 5-12

° CTE: Trade & Industry: Construction 5-12

° Workplace Specialist: Heavy Highway 9-12

° Workplace Specialist: Heavy Equipment 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 121: Basic Rigging
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary TBD;
Credential
Liberal
Arts/Sciences
Requirements
Promoted NCCER Heavy Highway Level 1
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Basic Rigging
7118.D1.1 Describe basic rigging and safety practices related to rigging activities, the use and inspection

of equipment and hardware used in rigging, jacks and hoisting equipment, and how to apply
common hitches.

7118.D1.2 Apply safety standards and best safety practices relevant to the operation of cranes, and
describe safety considerations related to power lines, weather conditions, and specific crane
functions.
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7118.D1.3 Examine mobile crane equipment with an in-depth discussion of terminology and
nomenclature, and explain the basic scientific principles associated with mobile crane
operation.

7118.D1.4 Demonstrate the proper communication process between the signal person and the crane
operator, including electronic communications and the standard hand signals.

7118.D1.5 Attain readiness to take the second half of the NCCER Heavy Highway Construction Level 1
certification exams.

7118.D1.6 Inspect various types of rigging components and report on the condition and suitability for a
task.

7118.D1.7 Configure a sling to produce a single-wrap basket hitch, double-wrap basket hitch, single wrap
choker hitch, and double-wrap choker hitch.

7118.D1.8 Select the correct tagline for a specified application.

7118.D1.9 Tie specific instructor-selected knots.

7118.D1.10 Select, inspect, and demonstrate the safe use of a block and tackle, chain hoist, ratchet-lever
hoist, and jack.

7118.D1.11 Verify the boom length and operating radius of a telescopic and/or lattice-boom crane using

7118.D1.12 manufacturer’s data or a measuring tape.

7118.D1.13 Calculate the amount of blocking needed for the outrigger of a specific crane.

7118.D1.14 Verify that a crane is level.

7118.D1.15 Demonstrate proper crane-communication techniques using a handheld radio or another
acceptable verbal-signaling device.

7118.D1.16 Demonstrate each standard hand signal depicted in 29 CFR 1926.1400, Subpart CC, Appendix
A.

7118.D1.17 Direct an operator to move and place a load using the appropriate hand signals and voice
communication.

Civil Construction Capstone

Career Cluster Architecture and Construction

Program of Study Civil Construction

NLPS Sequence D

Course Code 7240

Course The Heavy Highway Capstone course covers topics such as introduction to earthmoving,
Description finishing and grading, trenching and excavating, plant operations, paving, horizontal

formwork, and vertical formwork. Additionally, students will learn skills associated with
working with concrete and bridge construction. The course prepares students for the NCCER
Level 2 certificate.

Prereq(s)/Co- Principles of Construction Trades; Civil Construction Fundamentals; and Advanced Civil

Req(s) Construction

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum
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Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 ° Industrial Arts 7-12, K-12
Rules 46-47 ° Industrial Technology K-12

° Industrial Education K-12

° Occupational Specialist I, Il or Ill in related course approved for a CTE pathway
Rules 2002 ° Technology Education with high school setting

° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12

° CTE: Trade and Industrial: Building Trades 5-12

° CTE: Trade & Industry: Construction 5-12

° Workplace Specialist: Heavy Highway 9-12

° Workplace Specialist: Heavy Equipment 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 122: Heavy Highway Construction, Part 1; BCTI 123: Heavy Highway Construction, Part 2;
Alignment BCTI 160: Introduction to Site Layout

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary TBD;
Credential
Liberal
Arts/Sciences
Requirements
Promoted NCCER Heavy Highway Level 2
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Earthmoving, Finishing, and Grading
7240.D1.1 Discuss the process of planning and executing earthmoving activities on various types of

construction projects. Explain the use of heavy equipment such as bulldozers, scrapers,
excavators, and loaders.

7240.D1.2 Examine common types of equipment and instruments used for finish grading; materials and
methods used to stabilize soils and control soil erosion; and finishing and grading methods
used for various applications.

7240.D1.3 Examine working in and around excavations, particularly in preparing building foundations.
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7240.D1.4 Describe types and bearing capacities of soils; procedures used in shoring, shielding, and
sloping trenches and excavations; trenching safety requirements, including recognition of
unsafe conditions; and mitigation of groundwater and rock when excavating foundations.

7240.D1.5 Describe the operation of plants used to manufacture concrete and asphalt paving and discuss
the different types of aggregates.

7240.D1.6 Analyze paving operations, paving equipment, recycling processes, and quality control
requirements for both concrete and hot-mix asphalt paving.

7240.D1.7 Describe elevated decks and formwork systems and methods used in their construction.

7240.D1.8 Examine joist, pan, beam and slab, flat slab, composite slab, and specialty form systems and
discuss instructions for the use of flying decks, as well as shoring and reshoring systems.

7240.D1.9 Discuss the applications and construction methods for types of forming and form hardware
systems for walls, columns, and stairs, as well as slip and climbing forms. Describe the
assembly, erection, and stripping of gang forms.

7240.D1.10 Draw a plan for basic earthmoving operations and include clearing and grubbing, excavating
the foundation, constructing embankments, backfilling, and compacting.

7240.D1.11 Lay out a basic earthmoving operation.

7240.D1.12 Identify and select the proper equipment for a given earthmoving operation.

7240.D1.13 Establish fine grade after a rough grade has been performed, according to instructions.

7240.D1.14 Draft a job hazard/safety analysis for an excavation according to instructor’s specifications.

7240.D1.15 Demonstrate setting the stringline to establish the grade for concrete slipform paving,
correctly set up the slipform paver for operation, perform slipform paving, and perform a
concrete slump test.

7240.D1.16 At the discretion of the instructor, perform hot-mix asphalt paving, also perform a quantitative
analysis on the segregation of stone.

7240.D1.17 Erect, plumb, brace, and level a hand-set deck form.

7240.D1.18 Install edge forms, including instructor-selected blockouts, embedments, and bulkheads.

7240.D1.19 Erect, plumb, and brace an instructor-selected wall form.

7240.D1.20 Erect, plumb, and brace a stair form.

Domain Concrete, Ironwork, and Bridge Construction

7240.D2.1 Explain the selection and uses of different types of reinforcing materials. Describe
requirements for bending, cutting, splicing, and tying reinforcing steel and the placement of
steel in footings and foundations, walls, columns, and beams and girders.

7240.D2.2 Analyze the safety concerns associated with concrete, as well as concrete testing, concrete
admixtures, and the proper procedures for placing concrete.

7240.D2.3 Identify the materials used in steel-framed structures and explain how to read basic structural
blueprints.

7240.D2.4 Discuss the types of construction that utilize structural steel, the components of the
structures, and the process involved in erecting a steel structure. Explain the principles of
structural stresses and the requirements of bolted connections.

7240.D2.5 Describe the common types of bridges, along with the components that make up the
substructure and superstructure of a bridge. Also discuss the types of materials used in bridge
construction, basic surveying equipment and practices, and how to interpret bridge drawings.

7240.D2.6 Describe the types of footings used to support bridges, as well as various types of piles and

pile- driving methods. Also discuss safety practices associated with pile driving on land and in
marine environments, along with environmental protection issues.
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7240.D2.7 Identify the forms used to fabricate concrete walls, columns, footings, pile caps, and other
bridge structures. Also discuss site-built and manufactured forming systems along with
instructions for cleaning and storing forms.

7240.D2.8 Attain readiness to take the NCCER Heavy Highway Construction Level 2 certification exams.

7240.D2.9 Use appropriate tools to cut and bend reinforcing bars.

7240.D2.10 Demonstrate five types of ties for reinforcing bars, along with proper lap splicing.

7240.D2.11 Demonstrate the proper placement, spacing, tying, and support for reinforcing bars.

7240.D2.12 Identify job plans and drawings used for ironworking jobs.

7240.D2.13 Identify ornamental ironwork, general symbols, and welding symbols and applications on
ironworking job plans and drawings.

7240.D2.14 Describe different uses for structural steel.

7240.D2.15 Identify selected types, shapes, and grades of structural steel, including types of structural
steel beams.

7240.D2.16 Make bolted connections on structural steel.

7240.D2.17 Use a bridge plan to explain the details of a project, and perform layout based on a plan
sheet.

7240.D2.18 Lay out pile locations according to foundation drawings.

7240.D2.19 Create templates in accordance with provided drawings.

7240.D2.20 Perform a material takeoff for concrete formwork.

7240.D2.21 Build a small cap form at least 4’ x 3’ with headers, and include a beam seat, anchor bolts, and

pipe blockout.
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Architecture and Construction

Heavy Equipment Operations

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7130 |Principles of 7290 |Heavy Equipment [7291 |Advanced Heavy 7292 Heavy Equipment
Construction Trades Fundamentals Equipment Capstone
Operations
Principles of Construction Trades
Career Cluster Architecture and Construction

Program of Study Heavy Equipment Operations

NLPS Sequence A

Course Code 7130

Course Principles of Construction Trades prepares students with the basic skills needed to continue
Description in a construction trade field. Topics will include an introduction to the types and uses for

common hand and power tools, learn the types and basic terminology associated with
construction drawings, and basic safety. Additionally students will study the roles of
individuals and companies within the construction industry and reinforce mathematical and
communication skills necessary to be successful in the construction field.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or Ill: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° Technology Education with high school setting
° Workplace Specialist: Building Trades
° Workplace Specialist in related course approved for a CTE pathway
REPA/REPA 3 ° Technology Education 5-12
° CTE: Trade and Industrial: Building Trades 5-12
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° Workplace Specialist: Construction 9-12
° Workplace Specialist: Building Trades 9-12
° Workplace Specialist in related course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course BCTI 100: Introduction to Construction Technology

Alignment

VU Course CNST 100: Construction Seminar; CNST 120: Construction Safety

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CT Carpentry Specialist, TC Carpentry Specialist (46.0415);

Credential VU: CG Construction Carpenter Assistant (46.0000)

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,

IVYT 113 Student Success in Technology
VU: ENGL 101 English Composition, MATH 100+ level or higher,

Promoted
Certifications

NCCER Core Certification

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Construction Trades

7130.D1.1 Comply with OSHA-10 training requirements. Explain the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7130.D1.2 Review basic mathematical functions and explain their applications to the construction trades.

7130.D1.3 Identify and explain specific applications of hand tools that are widely used in the construction
industry, such as hammers, saws, levels, pullers, and clamps.

7130.D1.4 Provide detailed descriptions of commonly used power tools, such as drills, saws, grinders, and
sanders. Review applications, proper use, safety, and maintenance. Demonstrate power tool
use in on-the-job settings.

7130.D1.5 Discuss basic terms for construction drawings, components, and symbols. Explain the different
types of drawings and interpret and use drawing dimensions.

7130.D1.6 Explain how ropes, chains, hoists, loaders, and cranes are used to move material and
equipment from one location to another on a job site.

7130.D1.7 Identify the roles of individuals and companies in the construction industry.

7130.D1.8 Recognize hazards associated with materials handling and explain proper materials handling
techniques and procedures.

Domain Construction Industry

7130.D2.1 Recognize direct job opportunities in the - construction field.

7130.D2.2 Recognize indirect job opportunities in the -construction field.

7130.D2.3 Become familiar with new residential building products.

7130.D2.4 Understand the connection between residential construction and related fields.

7130.D2.5 Understand the importance of safety training and education in the construction industry.

7130.D2.6 Understand the relationship between worker’s compensation insurance and safety record.

7130.D2.7 Understand and appreciate the roles that OSHA and INSafe play in the construction industry.

7130.D2.8 Understand the hazards involved in the residential construction industry.
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7130.D2.9 Understand basic drafting/drawing techniques and how to apply them to - working drawings.
7130.D2.10 Understand the relationship between individual building components and a structure as a

whole.
7130.D2.11 Utilize different resources to understand building component’s applications and their
limitations.
7130.D2.12 Understand basic print reading for the construction industry.
Heavy Equipment Fundamentals
Career Cluster Architecture and Construction
Program of Study Heavy Equipment Operations
NLPS Sequence B
Course Code 7290
Course Heavy Equipment Fundamentals orients students to the Heavy Equipment industry and the
Description basics operational techniques required to be a Heavy Equipment Operator. Topics include

safety, identification of heavy equipment, utility tractors, earthmoving and grades. This
course prepares students for the NCCER Heavy Equipment Level 1 certification.

Prereq(s)/Co- Principles of Construction Trades

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 e Standard Trade & Industrial: Building Trades K-12 e Industrial Arts 7-12, K12
Rules 46-47 e Standard Trade & Industrial: Building Trades 9-12 eOccupational Specialist I, Il or IlI:

Building Trades 9-12 e Industrial Technology K-12 e Industrial Education K-12

Rules 2002 ® CTE: Trade & Industrial: Building Trades Technology ® Workplace Specialist: Building Trades
Technology @ Technology Education

REPA/REPA 3 oCTE: Trade & Industrial Building Trades 5-12 eWorkplace Specialist: Heavy Equipment 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
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Alignment

Postsecondary

Credential

Liberal

Arts/Sciences

Requirements

Promoted NCCER Heavy Equipment Operator Level 1

Certifications

Competency # Competency

7290.D1.1 Explain the basic terminology, types, and uses of equipment

7290.D1.2 Identify career opportunities available to construction equipment operators and explain the
purpose and objectives of an apprentice training program

7290.D1.3 Explain the responsibilities and characteristics of a good operator

7290.D1.4 Explain the importance of construction equipment safety

7290.D1.5 Describe preventive maintenance procedures

7290.D2.1 Explain the importance of safety when working with construction equipment

7290.D2.2 State the purpose of signs, tags, barricades, and lockout/tagout devices used on construction
sites

7290.D2.3 Describe the long- and short-term health effects, first-aid measures, handling and storage,
and/or required personal protective equipment (PPE)

7290.D2.4 Identify safeguards used in a highway construction work zone

7290.D2.5 State the general guidelines for a safe operation, maintenance, and transportations of
construction equipment

7290.D2.6 Explain the dangers of working around an excavation area with construction equipment

7290.D2.7 Describe the importance of safety Data Sheets (SDS)

7290.D3.1 Identify the components of forklifts

7290.D3.2 Explain the operations of various components

7290.D3.3 Describe preventive maintenance procedures

7290.D3.4 Describe startup and operating procedures for forklift

7290.D4.1 Identify the various types of on-road dump trucks

7290.D4.2 Identify and describe instruments and specialized control systems in dump trucks

7290.D4.3 List the operator inspection and maintenance requirements

7290.D4.4 Explain safe driving practices for dump trucks

7290.D4.5 Perform basic operations using a dump truck

7290.D5.1 Identify and describe the components of a skid loader

7290.D5.2 Describe the prestart inspection requirements for skid loader

7290.D5.3 Describe startup, shutdown, and operations procedures for a skid loader

7290.D7.1 Identify and describe the functions of various components of equipment

7290.D7.2 Describe prestart inspection requirements for various pieces of machinery
Describe earthmoving operations
Describe the equipment and methods used in excavating
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Identify and explain soil stabilization methods

Layout a basic earthmoving operation

Identify the best equipment for performing a given earthmoving operation

Explain the planning process for grading

Describe the electronic equipment and systems used in site measurement and grading

Explain how to mark and set grade stakes

Explain how to make horizontal and vertical measurements

Explain how to establish and check finish grade

Advanced Heavy Equipment Operations

Career Cluster Architecture and Construction

Program of Study Heavy Equipment Operations

NLPS Sequence C

Course Code 7291

Course Advanced Heavy Equipment Operations builds upon the earthmoving knowledge learned in
Description Heavy Equipment Fundamentals. Students will gain the necessary skills and knowledge

regarding soils, excavation math, and interpreting Civil Drawings to be able to prepare a site.
Additionally students will learn to operate scrapers used in site preparation. This course will
prepare students for the first half of the NCCER Heavy Equipment Operations Level 2.

Prereq(s)/Co- Principles of Construction Trades; Heavy Equipment Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 e Standard Trade & Industrial: Building Trades K-12 e Industrial Arts 7-12, K12
Rules 46-47 e Standard Trade & Industrial: Building Trades 9-12 eOccupational Specialist I, Il or IlI:

Building Trades 9-12 e Industrial Technology K-12 e Industrial Education K-12

Rules 2002 e CTE: Trade & Industrial: Building Trades Technology ® Workplace Specialist: Building Trades
Technology @ Technology Education

REPA/REPA 3 oCTE: Trade & Industrial Building Trades 5-12 eWorkplace Specialist: Heavy Equipment 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
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Alignment

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

NCCER Heavy Equipment Operator Level 2

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Identify and describe the components of a rough terrain forklift
Describe the prestart inspection requirements for a rough terrain forklift.
7291.03.4 Demonstrate proper startup and operating procedures for forklift
7291.D3.1 Operate a forklift safely
7291.D3.3 Perform preventive maintenance procedures and explain the operations of various
components
7291.D4.1 Review the various types of on-road dump trucks
7291.D4.2 Review the requirements of a CDL for on road dump truck operation
7291.D4.3 Understand the use of instruments and specialized control systems in dump trucks
7291.D4.4 List the operator inspection and maintenance requirements for on road dump truck
7291.D4.5 Demonstrate safe driving practices for dump trucks
7291.D4.6 Perform basic operations using a dump truck
7291.D5.1 Operate a skid loader safely
7291.D5.2 Demonstrate the prestart inspection requirements for skid steer
Describe the preventive maintenance requirements for a skid steer
7291.D5.3 Demonstrate startup, shutdown, and operations procedures for a skid steer
7291.D6.1 Explain and demonstrate the correct use of formulas for site layout
7291.D6.2 Understand the proper sequence of operations in a formula
7291.D6.3 Demonstrate understanding of different types of angles
Explain how math is used to calculate how math is used to solve right triangles
7291.D6.4 Demonstrate how to calculate/estimate area and volume
7291.D7.1 Analyze types of drawings and prints used in equipment operations
7291.D7.2 Demonstrate the ability to read and interpret drawing
7291.D7.3 Define common abbreviations
7291.D7.4 Explain the purpose of the plan specifications for projects
7291.D7.5 Describe how as-built drawings are prepared
7291.D8.1 Explain the purpose of site safety associated with grading work
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7291.D8.2 Understand the different types of sites and conditions (e.g., building site, highway site, etc.)
and how they differ
Describe methods used to control water on job sites
Explain how grades are established on a job site
7290.D6.1 Describe types of drawings and prints used in equipment operations
7290.D6.2 Read and interpret drawings
7290.D6.3 Define common abbreviations
7290.D6.4 Describe how as-built drawings are prepared
Heavy Equipment Capstone
Career Cluster Architecture and Construction
Program of Study Heavy Equipment Operations
NLPS Sequence D
Course Code 7292
Course Heavy Equipment Capstone will cover the second part of NCCER Heavy Equipment Level 2 and
Description all of Level 3. Students will learn to operate Loaders, Skid Steers, Rough Terrain Forklifts,
Backhoes and Dozers.
Prereq(s)/Co- Principles of Construction Trades; Heavy Equipment Fundamentals; Advanced Heavy
Req(s) Equipment Operations
Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 e Standard Trade & Industrial: Building Trades K-12 e Industrial Arts 7-12, K12
Rules 46-47 e Standard Trade & Industrial: Building Trades 9-12 eOccupational Specialist I, Il or IlI:

Building Trades 9-12 e Industrial Technology K-12 e Industrial Education K-12

Rules 2002 e CTE: Trade & Industrial: Building Trades Technology ® Workplace Specialist: Building Trades
Technology @ Technology Education

REPA/REPA 3 oCTE: Trade & Industrial Building Trades 5-12 eWorkplace Specialist: Heavy Equipment 9-12
eTechnology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
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VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted NCCER Heavy Equipment Operator Level 3
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Describe grading and installation practices for pipe laying operations

Describe the different types and characteristics of soils

Describe the factors that affect soil excavation

Describe working in various soil conditions

Identify and describe components of a loader

Describe the prestart inspection and preventive maintenance requirements for a loader

Describe the startup, shutdown, and operating procedures for a loader

Identify and describe components of a scraper

Describe the prestart inspection and preventive maintenance requirements for a scraper

Describe the startup, shutdown, and operating procedures for a scraper

Describe the types of equipment used for finish grading

Explain methods used to stabilize soils and control soil erosion

Describe finish grading methods

Identify and describe types of compaction equipment.

Identify and describe the components, controls, and attachments on a typical compactor.

Describe safety guidelines and basic preventive maintenance requirements associated with
compaction equipment.

Describe basic procedures for operating a compactor.

Describe factors involved in work activities associated with a compactor.

Identify and describe common uses and types of backhoes.

Identify and describe the components, controls, and attachments on a typical backhoe.

Identify and describe safety, inspection, and service guidelines associated with a backhoe.

Describe basic operating procedures for a backhoe.

Identify and describe common work activities for a backhoe.

Perform basic backhoe maneuvers and setting up a backhoe using stabilizers

Identify and describe basic types, uses, and components of off-road dump trucks.
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Identify and describe safety, inspection, and service guidelines associated with off-road dump
trucks

Describe and complete basic startup and operating procedures for off-road dump trucks.

Identify and describe basic types, uses, and components of a dozer.

Identify and describe safety, inspection, and service guidelines associated with a dozer

Describe and complete basic startup and operating procedures for a dozer.

Identify and describe basic types, uses, and components of excavators

Identify and describe safety, inspection, and service guidelines associated with an excavator

Describe and complete basic startup and operating procedures for track mounted hydraulic
excavator
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Architecture and Construction

Construction Trades — Heating, Ventilation, and Air Conditioning (HVAC)

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone

7131 |Principles of HYAC [7125 [HVAC 7126  |HVAC Service 7244  HVAC Capstone
Fundamentals

Principles of Heating, Ventilation, and Air Conditioning (HVAC)

Career Cluster Architecture and Construction

Program of Study HVAC

NLPS Sequence A

Course Code 7131

Course Principles of Heating, Ventilation and Air Conditioning (HVAC) covers many of the topics
Description needed for students to be successful in the mechanical construction industry. Its modules

include history of HVAC industry, OSHA 10-hour construction industry training,
communication and customer service skills. This course will also cover basic electricity

concepts.
Prereq(s)/Co- None
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Heating & Air Conditioning K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Heating & Air Conditioning ~ 9-12
° Occupational Specialist I, Il or Ill: Heating & Air Conditioning 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
° Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVACR)
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration

(HVACR) 5-12
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° Workplace Specialist: HVAC 9-12
° Technology Education 5-12
ITCC Course HVAC 100: Intro to HVAC Technology; BCTI 130: Introduction to Electrical
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioning
Credential (47.0201);
Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
Arts/Sciences IVYT 113 Student Success in Technology
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain HVAC Basics

7131.D1.1 Investigate the earliest uses of refrigeration and heating equipment and the inventors that
developed them.

7131.D1.2 Discuss current employment opportunities in the mechanical construction industry and
understand the qualifications required employment.

7131.D1.3 Comply with OSHA-10 training requirements and understand the safety obligations of workers,
supervisors, and managers to ensure a safe workplace.

7131.D1.4 Discuss the causes and results of accidents and the impact of accident costs.

7131.D1.5 Define safe work procedures, proper use of personal protective equipment, and working with
hazardous chemicals.

7131.D1.6 Demonstrate ability to understand various elements used in commercial and residential
blueprints.

7131.D1.7 Identify the types of architectural lines, symbols, notations, and abbreviations used in print
reading.

7131.D1.8 Identify types of drawings such as elevation views, section views, detail views, and
construction materials.

7131.D1.9 Practice techniques for communicating effectively with customers, co-workers and
supervisors.

7131.D1.10 List examples that emphasize the importance of verbal and written information and
instructions on the job.

7131.D1.11 Attain readiness to take the OSHA 10 Certification exam.

Domain Basic Electrical

7131.D2.1 Describe the electrical trade and discuss the career paths available to electricians.

7131.D2.2 Discuss safety rules and regulations for electricians, including precautions for electrical
hazards found on the job. Examine the OSHA-mandated lockout/tagout procedure.
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7131.D2.3 Explain electrical concepts used in Ohm’s law applied to DC series circuits. Discuss atomic
theory, electromotive force, resistance, and electric power equations.
7131.D2.4 Analyze series, parallel, and series-parallel circuits. Examine resistive circuits, Kirchhoff’s
voltage and current laws, and circuit analysis.
7131.D2.5 Examine and use the NEC®. Describe the layout and the types of information
7131.D2.6 found within the code book. Practice finding information using easy-to-follow procedures.
7131.D2.7 Identify the hardware and systems used by an electrician to mount and support boxes,

receptacles, and other electrical components. Examine NEC® fill and pull requirements for
device, pull, and junction boxes under 100 cubic inches.

7131.D2.8 Describe conduit bending and installation. Demonstrate the techniques for using hand-
operated and step conduit benders, as well as cutting, reaming, and threading conduit.

7131.D2.9 List the types and applications of raceways, wireways, and ducts. Investigate the appropriate
NEC® requirements.

7131.D2.10 Describe the types and applications of conductors and demonstrate proper wiring techniques.
Investigate the appropriate NEC® requirements.

7131.D2.11 Examine electrical prints, drawings, and symbols, and the types of information that can be
found on schematics, one-lines, and wiring diagrams.

7131.D2.12 Investigate the electrical devices and wiring techniques common to residential construction

and maintenance. Perform service calculations. Investigate the appropriate NEC®
requirements.

7131.D2.13 Demonstrate proper selection, inspection, and use of common electrical test equipment,
including voltage testers, clamp-on ammeters, ohmmeters, multimeters, phase/motor
rotation testers, and data recording equipment. Describe safety precautions and meter
category ratings.

7131.D2.14 Attain readiness to take NCCER Electrical Level | certification exams.
HVAC Fundamentals
Career Cluster Architecture and Construction

Program of Study HVAC

NLPS Sequence B

Course Code 7125

Course HVAC Fundamentals introduces fundamentals applicable to the heating and refrigeration
Description phases of air conditioning. Includes types of units, parts, basic controls, functions, and

applications. Emphasizes practices, tool and meter use, temperature measurement, heat flow,
the combustion process and piping installation practices. Covers the basic sequence of
operation for gas, oil and electric furnaces. Introduction to compression systems used in
mechanical refrigeration including the refrigeration cycle and system components. Introduces
safety procedures, proper use of tools used to install and service refrigeration equipment,
refrigerant charging and recovery, system evacuation, calculating superheat and subcooling
and using a refrigerant temperature/pressure chart. This course will use lecture, lab and
online simulation to prepare students for the nationally recognized certification exam as part
of the outcome assessment learning objectives.
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Prereq(s)/Co- Principles of HVAC
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Heating & Air Conditioning K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Heating & Air Conditioning ~ 9-12
° Occupational Specialist I, Il or Ill: Heating & Air Conditioning 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
° Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVACR)
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR) 5-12
° Workplace Specialist: HVAC 9-12
° Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

HVAC 101: Heating Fundamentals; HVAC 103: Refrigeration |

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioning
(47.0201);

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Heating Fundamentals
7125.D1.1 Demonstrate safe practices and procedures.
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7125.D1.2 Define and properly use the terminology of the heating industry.

7125.D1.3 Identify and explain the operation of safety devices and components used on heating
equipment that were covered in the course.

7125.D1.4 Explain the combustion and heating process of a fossil fuel furnace.

7125.D1.5 Describe the sequence of operation for the furnace types covered in the course.

7125.D1.6 Demonstrate the use of the tools, test equipment and materials used in heating equipment
installation and service that were covered in this course.

7125.D1.7 Explain the basics concepts of low voltage thermostatic control.

7125.D01.8 Discuss the characteristics of fuels and the safety precautions for working with those fuels.

7125.D1.9 Measure the temperature rise across a furnace’s heat exchanger.

7125.D1.10 Identify common electrical schematic symbols used in furnace schematics.

7125.D1.11 Identify the different ignition systems used on gas furnaces.

7125.D01.12 Explain how to measure manifold gas pressure.

7125.D1.13 Describe the various methods of proving flame used on gas and oil furnaces that were covered
in the course.

Domain Refrigeration Fundamentals

7125.D2.1 Demonstrate safe practices and procedures with tools, refrigerants, torches, and test
equipment covered in the course.

7125.D2.2 Define key terms associated with refrigeration such as superheated refrigerant, sub cooled
refrigerant, and saturated refrigerant.

7125.D2.3 Identify the basic components of mechanical refrigeration systems that were covered in the
course.

7125.D2.4 Describe the basic refrigeration cycle identifying where the refrigerant is superheated,
subcooled, saturated, under high pressure, and under low pressure.

7125.D2.5 Use a temperature/pressure chart to determine saturation temperatures and pressures.

7125.D2.6 Using data supplied, calculate/determine superheat, subcooling, evaporator coil TD,
evaporator coil, T condenser split, saturated suction temperature and condensing
temperature. [TD = EAT — BP where EAT is evaporator entering air temperature and BP is
refrigerant boiling point temperature in the evaporator; T = EAT — LAT where EAT is the
evaporator’s entering air temperature and LAT is the evaporator’s leaving air temperature].

7125.D2.7 Explain the basic principles of heat transfer.

7125.D2.8 Demonstrate the proper use of refrigeration tools introduced in the course.

7125.D2.9 Demonstrate the fluxing, brazing, and/or soldering, flaring and swaging techniques introduced
in the course.

7125.D2.10 Describe the operation/function of compressors, metering devices, condensers and
evaporators.

7125.D2.11 Describe the use of vacuum pumps, manifold gauges and refrigerant recovery/recycling
equipment.

7125.D2.12 Explain the basics of ozone depletion, the link between refrigerants and ozone depletion and
the effects of ozone depletion.

7125.D2.13 Attain readiness to take the Esco EPA 608 Reclamation Certification exam.

7125.D3.1 Demonstrate how to pressurize a system with nitrogen, install gauges, properly evacuate a

system, and read a micron gauge.
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Career Cluster Architecture and Construction
Program of Study HVAC
NLPS Sequence C
Course Code 7126
Course HVAC Service continues the study of air conditioning and refrigeration along with the
Description procedures used to analyze mechanical and electrical problems encountered when servicing

heating systems. Students will better understand compressors, metering devices, system
recharging, refrigerant recovery, basics of motor types, equipment installation and
troubleshooting practices as they apply to air conditioning and refrigeration systems.
Additionally, students will be able to understand electrical schematics and connection
diagrams, combustion testing, venting and combustion air requirements, sequence of
operation, heating controls, troubleshooting techniques, installation practices, basic codes
applying to furnace codes, and service procedures. This course will use lecture, lab and online
simulation to prepare students for the nationally recognized certification exam as part of the
outcome assessment learning objectives.

Prereq(s)/Co- Principles of HVAC; HVAC Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Heating & Air Conditioning K-12

° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Heating & Air Conditioning ~ 9-12
° Occupational Specialist I, Il or lll: Heating & Air Conditioning 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
° Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVACR)
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR) 5-12
° Workplace Specialist: HVAC 9-12
° Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION
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ITCC Course
Alignment

HVAC 202: Electrical Circuits and Controls; HVAC 211: Refrigeration I

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioning
(47.0201);

Liberal
Arts/Sciences
Requirements

ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,
IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency #

Competency

Domain Electrical Circuits and Controls

7126.D1.1 Demonstrate safe practices and procedures.

7126.D1.2 Describe the operation of the individual controls identified in the course and explain how they
are typically used in control systems.

7126.D1.3 Effectively read and use schematic and pictorial wiring diagrams commonly found on
residential and light commercial heating, air conditioning equipment.

7126.D1.4 Wire a simple control system for a residential or light commercial heating and/or air
conditioning system while using the appropriate wiring diagrams.

7126.D1.5 Draw pictorial and schematic wiring diagrams for equipment.

7126.D1.6 Troubleshoot electrical control systems.

7126.D1.7 Perform tasks as assigned in a professional manner.

7126.D1.8 Program basic electronic heating/cooling thermostats.

7126.D1.9 Install field control wiring for typical residential and light commercial HVAC systems.

7126.D1.10 Explain the difference between pilot duty and line duty controls.

7126.D1.11 Recognize common controls used on residential and light commercial HVAC equipment
covered in the class.

7126.D1.12 Draw the typical schematic symbols used in HVAC/R work.

7126.D1.13 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.

Domain Refrigeration Service

7126.D2.1 Identify and correctly locate on a system the air conditioning and refrigeration system
components normally found in residential and light commercial A/C systems.

7126.D2.2 Describe the proper operation and function of system components covered in the course.

7126.D2.3 Identify the most common types of system component failure and the effect each has on the
performance of the system.

7126.D2.4 Using manifold gauges, pressure/temperature charts, and thermometers, determine the
following for a refrigeration system: superheat, subcooling, evaporator coil TD, evaporator coil
DT, condensing temperature, saturated suction temperature and condenser split.

7126.D2.5 Apply the basic refrigeration cycle and a refrigerant temperature/pressure chart to analyze

and troubleshoot A/C and/or refrigeration systems.
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7126.D2.6 Recover refrigerants; evacuate systems, leak check and field charge systems using the
methods covered in the course.

7126.D2.7 Outline the basics of electrical control of residential A/C systems.

7126.D2.8 Identify the different single-phase motor types used in HVAC/R systems and their
applications.

7126.D2.9 Describe motor starting components, their application and how they work.

7126.D2.10 Describe electrical troubleshooting techniques for compressor motors and fan motors their
associated starting components.

7126.D2.11 Describe how changes in evaporator loading will affect the system.

7126.D2.12 Describe the effect on the system from the common system problems such as undercharging,
overcharging, dirty condensers, low evaporator airflow, etc.

7126.D2.13 Safely perform assign tasks following lab safety regulations.

7126.D2.14 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.

HVAC Capstone

Career Cluster Architecture and Construction

Program of Study HVAC

NLPS Sequence D

Course Code 7244

Course The HVAC Capstone course covers procedures used to analyze mechanical and electrical

Description problems encountered when servicing heating systems. Topics include electrical schematics

and connection diagrams, combustion testing, venting and combustion air requirements,
sequence of operation, heating controls, troubleshooting techniques, installation practices,
basic codes applying to furnace codes, and service procedures. Students may also have the
opportunity to gain an understanding of Heat Pump Systems or to develop skills needed to
fabricate and install duct work. This course will use lecture, lab and online simulation to
prepare students for the nationally recognized certification exam as part of the outcome
assessment learning objectives.

Prereq(s)/Co- Principles of HVAC; HVAC Fundamentals; HVAC Service

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Counts as a quantitative reasoning course*

Dual Credit Status X

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level Il

Bulletin 400 ° Standard Trade & Industrial: Heating & Air Conditioning K-12
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° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Heating & Air Conditioning  9-12
° Occupational Specialist I, Il or Ill: Heating & Air Conditioning 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR)
° Workplace Specialist: Heating, Ventilation, Air Conditioning, & Refrigeration (HVACR)
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial Heating, Ventilation, Air Conditioning, & Refrigeration
(HVACR) 5-12
° Workplace Specialist: HVAC 9-12
° Technology Education 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course HVAC 208: Heating Service; HVAC 107: Duct Fabrication and Installation or HVAC 205: Heat
Alignment Pump Systems*

VU Course

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: CTHeating, Venting, and Air Conditioning, TC Heating, Venting and Air Conditioning
Credential (47.0201);

Liberal ITCC: MATH 122 Applied Technical Mathematics; COMM 104 Workplace Communications,

IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Heating Service

7244.D1.1 Demonstrate safe practices and procedures.

7244.D1.2 Find pertinent installation information in a furnace installation manual.

7244.D1.3 Adjust blower speed to meet manufacturer’s specifications for temperature rise across the
furnace’s heat exchanger.

7244.D1.4 Describe fuel piping, combustion air and venting requirements for gas and oil furnaces.

7244.D1.5 Identify the common controls used on heating appliances covered in the course.

7244.D1.6 Explain the function of the common heating controls covered in the course.

7244.D1.7 Explain how the different gas and oil ignition systems work.

7244.D1.8 Perform basic troubleshooting tests on a furnace.

7244.D1.9 Demonstrate the use of common test equipment required in heating service work.

7244.01.10 Read an electrical schematic for a furnace.

7244.D1.11 List basic code requirements pertaining to furnace installations covered in the course.
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7244.D1.12 Describe the different venting requirements between atmospheric furnaces, 78-80% fan
assisted furnaces, and 90% induced draft furnaces.

7244.D1.13 Outline typical sequences of operation for furnace types covered in the course.

7244.D1.14 Formulate a “clean and check” preventative maintenance procedure for furnace.

7244.D1.15 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.

Domain Duct Fabrication

7244.D2.1 Demonstrate safe practices and procedures.

7244.D2.2 Develop neat and clean shop drawings to scale.

7244.D2.3 Read and interpret schedules, drawings and specifications shown on construction drawings to
formulate a material list.

7244.D2.4 Layout and calculate measurements for duct work used in heating and air conditioning using
mechanical drawings.

7244.D2.5 Demonstrate the use of hand tools used in sheet metal fabrication and duct installation.

7244.D2.6 Demonstrate use of sheet metal shop equipment.

7244.D2.7 Demonstrate proper installation practices.

Domain Heat Pump Systems

7244.D3.1 Demonstrate safe practices and procedures.

7244.D3.2 Interpret and utilize pictorial and schematic diagrams.

7244.D3.3 Identify different types of heat pumps in relation to their source of heat.

7244.D3.4 Diagram refrigerant flow through a heat pump in both the heating and cooling mode
identifying refrigerant condition and pressures.

7244.D3.5 Explain in detail the defrost cycle of the air-to-air heat pump.

7244.D3.6 Identify and troubleshoot electrical control system components covered in this course.

7244.D3.7 Identify and troubleshoot common refrigeration system components covered in this course.

7244.D3.8 Explain the different methods for checking refrigerant charge and charging heat pumps
covered in this course.

7244.D3.9 Describe the typical thermostats used with heat pumps.

7244.D3.10 Explain the need and types of auxiliary heat.

7244.D3.11 Given the heat loss and heat gain of a structure, size a heat pump and back-up electric heat.

7244.D3.12 Outline typical heat pump control technique.

7244.D3.13 Compare and contrast the different types of heat pumps: air-to-air, ground source and closed-
loop water source heat pumps.

7244.D3.14 Attain readiness to take the ESCO HVAC Excellence Employment Ready Exam.
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Architecture and Construction
Plumbing and Pipefitting
Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7133  |Principles of 7129  |Plumbing and 7120 |Advanced Plumbing [7264 [|Plumbing and
Plumbing and Pipefitting and Pipefitting Pipefitting Capstone
Pipefitting Fundamentals
Principles of Plumbing and Pipefitting

Career Cluster Architecture and Construction
Program of Study Plumbing and Pipefitting
NLPS Sequence A
Course Code 7133
Course Principles of Plumbing and Pipefitting covers much of the NCCER Level | curriculum for
Description Plumbing and is a prerequisite to future plumbing courses. Its modules cover topics such as an

introduction to the plumbing profession, basic safety, tools used in the plumbing trade, an
introduction to plumbing drawings, and all basic skills needed to continue education in the
plumbing program.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO
Funding High Value Level |

Bulletin 400 Standard Trade & Industrial: Building Trades K-12

° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or Ill: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Building Trades Technology
° Workplace Specialist: Building Trades Technology
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial Building Trades 5-12
CTE: Trade & Industrial: Plumbing & Pipefitting 5-12
° Technology Education 5-12

Page | 246



Next Level Programs of Study

Leaming that works for Indiana

° Workplace Specialist: Construction Trades 9-12
° Workplace Specialist: Plumbing & Pipefitting 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course BCTI 150: Introduction to Plumbing, Part 1; BCTI 151: Introduction to Plumbing, Part 2
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Introduction to Plumbing Part 1
7133.D1.1 Examine the many career options available in today’s plumbing profession. Investigate the

history of plumbing and discuss the current technology, industries, and associations that
make up the modern plumbing profession. Review human relations and safety skills.
7133.D1.2 Discuss the causes of accidents and their consequences and repercussions in terms of
delays, increased expenses, injury, and loss of life. Review the types and proper use of
personal protective equipment (PPE). Describe the use of critical safety information
conveyed in hazard communication (HazCom), safety signs, signals, lockout/tagout, and
emergency response. Explain confined-space safety, and review safety issues related to
hand and power tools.

7133.D1.3 Demonstrate the care and use of the different types of hand and power tools used on the
job. Select the appropriate tools for different tasks, and review tool maintenance and safety
issues.

7133.D1.4 Discuss basic math concepts, such as whole numbers, fractions, decimals, and squares, and

demonstrate how they apply to on-the-job situations. Describe how to measure pipe using
fitting tables and framing squares and how to calculate 45-degree offsets.

7133.D1.5 Navigate the different types of plumbing drawings encountered on the job and discuss how
to interpret and apply them when laying out and installing plumbing systems. Discuss the
symbols used in plumbing and mechanical drawings and review isometric, oblique,
orthographic, as well as schematic drawings. Render plumbing drawings and recognize how
code requirements apply to plumbing drawings.

7133.D1.6 Describe the different types of plastic pipe and fittings used in plumbing applications,
including ABS, PVC, CPVC, PE, PEX, and PB. Demonstrate how to measure, cut, join, and
support plastic pipe according to manufacturer’s instructions and applicable codes. Discuss
pressure testing of plastic pipe once installed.

7133.D1.7 Attain readiness to take the first half of NCCER Plumbing Level | certification exams.

Page | 247



Next Level Programs of Study

Leaming that works for Indiana

Domain

Introduction to Plumbing Part 2

7133.D2.1

Discuss sizing, labeling, and applications of copper pipe and fittings and review the types of
valves that can be used on copper pipe systems. Explain proper methods for cutting,
joining, and installing copper pipe. Examine insulation, pressure testing, seismic codes, and
handling and storage requirements.

7133.D2.2

Examine hub-and-spigot and no-hub cast-iron pipe and fittings and their applications in
DWV systems. Discuss material properties, storage and handling requirements, and fittings
and valves. Demonstrate joining methods, installation, and testing.

7133.D2.3

Discuss threading, labeling, and sizing of steel pipe and compare the differences between
domestic and imported pipe. Demonstrate the proper techniques for measuring, cutting,
threading, joining, and hanging steel pipe. Examine corrugated stainless-steel tubing.

7133.02.4

Discuss the proper applications of code-approved fixtures in plumbing installations.
Examine the different types of fixtures and the materials used in them. Investigate storage,
handling, and code requirements.

7133.D2.5

Describe how DWYV systems remove waste safely and effectively. Discuss how system
components, such as pipe, drains, traps, and vents work. Explain drain and vent sizing,
grade, and waste treatment. Discuss how building sewers and sewer drains connect the
DWYV system to the public sewer system.

7133.D2.6

Identify the major components of water distribution systems and describe their functions.
Describe water sources and treatment methods and examine supply and distribution for
the different types of systems installed on jobs.

7133.D2.7

Attain readiness to take the second half of NCCER Plumbing Level | certification exams.
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Plumbing and Pipefitting Fundamentals

Career Cluster Architecture and Construction

Program of Study Plumbing and Pipefitting

NLPS Sequence B

Course Code 7129

Course Plumbing and Pipefitting Fundamentals will build on the knowledge and skills developed in
Description the principles course. Students will gain a better understanding of a variety of plumbing

materials and fittings. As well as focus on common plumbing installations including piping,
drains, fixtures and valves.

Prereq(s)/Co- Principles of Plumbing and Pipefitting

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Building Trades Technology
° Workplace Specialist: Building Trades Technology
° Technology Education
REPA/REPA 3 o CTE: Trade & Industrial Building Trades 5-12
° CTE: Trade & Industrial: Plumbing & Pipefitting 5-12
° Technology Education 5-12
° Workplace Specialist: Construction Trades 9-12
° Workplace Specialist: Plumbing & Pipefitting 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course
Alignment
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Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

Plumbing Level 1

CONTENT STANDARDS AND COMPETENCIES

Competency

7129.D1.1

Discuss sizing, labeling, and applications of copper pipe and fittings and review the types of
valves that can be used on copper pipe systems. Explain proper methods for cutting,
joining, and installing copper pipe. Examine insulation, pressure testing, seismic codes, and
handling and storage requirements.

7129.D1.2

Examine hub-and-spigot and no-hub cast-iron pipe and fittings and their applications in
DWV systems. Discuss material properties, storage and handling requirements, and fittings
and valves. Demonstrate joining methods, installation, and testing.

7129.D1.3

Discuss threading, labeling, and sizing of steel pipe and compare the differences between
domestic and imported pipe. Demonstrate the proper techniques for measuring, cutting,
threading, joining, and hanging steel pipe. Examine corrugated stainless-steel tubing.

7129.01.4

Discuss the proper applications of code-approved fixtures in plumbing installations.
Examine the different types of fixtures and the materials used in them. Investigate storage,
handling, and code requirements.

7129.D1.5

Describe how DWV systems remove waste safely and effectively. Discuss how system
components, such as pipe, drains, traps, and vents work. Explain drain and vent sizing,
grade, and waste treatment. Discuss how building sewers and sewer drains connect the
DWYV system to the public sewer system.

7129.D1.6

Identify the major components of water distribution systems and describe their functions.
Describe water sources and treatment methods and examine supply and distribution for
the different types of systems installed on jobs.

7129.D1.7

Attain readiness to take the second half of NCCER Plumbing Level | certification exams.
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Advanced Plumbing and Pipefitting

Career Cluster Architecture and Construction

Program of Study Plumbing and Pipefitting

NLPS Sequence C

Course Code 7120

Course Advanced Plumbing and Pipefitting prepares students for more advanced installations
Description including structural penetrations, insulations, and water heaters. Additionally, students will

gain a better understanding of basic electricity and fuel systems that are required for these
advanced installations.

Prereq(s)/Co- Principles of Plumbing and Pipefitting; Plumbing and Pipefitting Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level |
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Building Trades Technology
° Workplace Specialist: Building Trades Technology
° Technology Education
REPA/REPA 3 o CTE: Trade & Industrial Building Trades 5-12
° CTE: Trade & Industrial: Plumbing & Pipefitting 5-12
° Technology Education 5-12
° Workplace Specialist: Construction Trades 9-12
° Workplace Specialist: Plumbing & Pipefitting 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course
Alignment
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Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Plumbing Level 2

CONTENT STANDARDS AND COMPETENCIES

Competency #

Competency

7120.D1.1 Produce a square corner using the 3-4-5 ratio

7120.D1.2 Determine the run, travel, and rise of an offset.

7120.D1.3 Interpret information from given site plans.

7120.D1.4 Verify the information on commercial drawings.

7120.D1.5 Lay out plumbing systems and fixture rough-ins.

7120.D1.6 Complete a material takeoff for drainage, waste, and vent (DWV) and water supply systems
from information shown on drawings.

7120.D1.7 Cut, bore, and sleeve structural members using the appropriate tools.

7120.D1.8 Identify insulating materials and their properties.

7120.D1.9 Identify and install common types of firestopping materials and assemblies.

7120.D1.10 Develop a material takeoff from a given set of plans.

7120.D1.11 Correctly set up levels.

7120.D1.12 Identify the building sewer and building drain location.

7120.D1.13 Determine the location of fixtures and the route of the aboveground plumbing, using plans
and fixture rough-in sheets.

7120.D1.14 Locate fixture rough-ins using submittals.

7120.D1.15 Test the underground and aboveground DWYV systems.

7120.D1.16 Set an elevation using a builder’s or laser level.

7120.D1.17 Install floor drains, area drains, and floor sinks.

7120.D1.18 Install primary and secondary roof drains.

7120.D1.19 Install waterproof membranes and flashing for a shower pan.

7120.D1.20 Install a trap primer.

7120.D1.21 Evaluate the domestic water distribution system using plans and fixture rough-in sheets.

7120.D1.22 Install water service and a water distribution system.

7120.D1.23 Test a water supply system.

7120.D1.24 Identify the basic types of valves.

7120.D1.25 Select a valve for a specific application.

7120.D1.26 Install and service various types of valves.

7120.D1.27 Identify the pre-installation techniques to follow when installing fixtures and valves.

7120.D1.28 Install fixtures and valves at rough-in.

7120.D1.29 Install fixtures and valves at trim-out.
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7120.D1.30 Identify connection procedures for various appliances.

7120.D1.31 Identify the basic operation and components of various water heaters.

7120.D1.32 Identify the safety hazards associated with water heaters.

7120.D1.33 Install water heaters.

7120.D1.34 Identify the safety precautions that must be followed when working on electrical
equipment.

7120.D1.35 Identify how voltage, current, resistance, and power are related.

7120.D1.36 Identify the purpose and operation of the various electrical components used in plumbing
equipment.

7120.D1.37 Identify the safety precautions and potential hazards associated with fuel systems

7120.D1.38 Identify the major components of fuel systems:

7120.D1.39 Apply local codes to various fuel gas systems.
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Plumbing and Pipefitting Capstone

Career Cluster Architecture and Construction

Program of Study Plumbing and Pipefitting

NLPS Sequence D

Course Code 7264

Course The Plumbing and Pipefitting Capstone course competencies will be developed on an as

Description needed basis beginning with the 2023-24 school year. The goal for this course will be to
enable a student to earn at least level 3 certification or to complete one full years worth of an
apprenticeship.

Prereq(s)/Co- Principles of Construction Trades; Plumbing and Pipefitting Fundamentals; Advanced

Req(s) Plumbing and Pipefitting

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding High Value Level Il
Bulletin 400 ° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Trade & Industrial: Building Trades Technology
° Workplace Specialist: Building Trades Technology
° Technology Education
REPA/REPA 3 ° CTE: Trade & Industrial Building Trades 5-12
° CTE: Trade & Industrial: Plumbing & Pipefitting 5-12
° Technology Education 5-12
° Workplace Specialist: Construction Trades 9-12
° Workplace Specialist: Plumbing & Pipefitting 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course
Alignment

Page | 254



Next Level Programs of Study

Leaming that works for Indiana

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Plumbing Level 3

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

7264.D1.1 Identify the weights and measures used in the English and metric systems.

7264.D1.2 Describe how to measure area and volume.

7264.D1.3 Describe the practical applications of area and volume in plumbing.

7264.D1.4 Explain the concepts of temperature and pressure and how they apply to plumbing
installations.

7264.D1.5 Explain the functions and applications of six simple machines: inclined plane, lever, pulley,
wedge, screw, and wheel and axle.

7264.D1.6 Determine the factors that affect the sizing of water supply systems.

7264.D1.7 Size a given water supply system for different acceptable flow rates and calculate pressure
drops in a given water system.

7264.D1.8 Describe the six basic backflow-prevention devices and the hazards they are designed to
prevent.

7264.D1.9 Identify the methods for disinfecting the water supply and determine the sources of
contamination they address.

7264.D1.10 Identify the methods for filtering and softening the water supply and determine the sources
of contamination they address.

7264.D1.11 Determine how to troubleshoot water supply problems caused by contamination.

7264.D1.12 Describe the principles and components of vent systems and their code requirements.

7264.D1.13 Describe the different types of vent systems that plumbers install.

7264.D1.14 Describe how to size drain, waste, and vent systems.

7264.D1.15 Describe how to size storm drainage systems.

7264.D1.16 Describe the components of sewage and stormwater removal systems and explain how to
size and install them.

7264.D1.17 Explain how to troubleshoot and repair sewage and stormwater removal systems.

7264.D1.18 Identify corrosive wastes and handle them safely

7264.D1.19 Explain how to join and install different types of corrosive-resistant waste piping.

7264.D1.20 Explain the types, functions, and capacities of different compressed-air systems.

7264.D1.21 Identify the different methods of conditioning compressed air.

7264.D1.22 Identify the safety issues related to compressed-air systems.

7264.D1.23 Explain the safety issues related to installing, repairing, and servicing compressed-air
systems.

7264.D1.24 Explain how to install a basic compressed-air system.
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7264.D1.25 Recognize and observe standards of safety and etiquette when making service calls to
residential and commercial facilities.
7264.D1.26 Explain how to troubleshoot and repair problems with water supply systems.
7264.D1.27 Explain how to troubleshoot and repair problems with fixtures and appliances.
7264.D1.28 Explain how to troubleshoot and repair problems with DWV systems.
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Arts, AV Tech and Communication: Special Topics

Career Cluster

Arts, AV Tech and Comm

Program of Study

NLPS Sequence

Course Code

4576

Course
Description

Arts, AV Tech and Communication: Special Topics is an extended learning experience designed
to address the advancement and specialization of careers within the career cluster through
the provision of a specialized course for a specific workforce need in the school’s region. The
learning experience is at a qualified site, and is designed to give the student the opportunity
to learn and practice technical skills; while working under the direction of the appropriately
licensed professional. Throughout the course, students will focus on learning about
employment opportunities and obtaining the knowledge, skills and attitudes essential for
success in specific occupations. Course standards and curriculum must be tailored to the
specific profession, preparing students to advance in this career field, and where applicable,
provide students with opportunities for certification or dual credit. Participation in a related
CTSO encourages the development of leadership, communication and career related skills,
and opportunities for community service.

Prereq(s)/Co-
Req(s)

None

Credits

Credits: 1 semester course, up to 3 credits per semester, May be offered for successive
semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X

Additional Notes

Schools must have an approved Nonstandard Course Waiver on file to be eligible for CTE
Funding.

ADDITIONAL COURSE INFO

Funding Pilot
Bulletin 400 ® Industrial Arts 7-12, K12 e Appropriate Vocational License
Rules 46-47 ® Industrial Technology K-12
o Industrial Education K-12
® Appropriate Vocational
license
e Occupational
Specialist in related
course approved for
a CTE pathway
Rules 2002 e Technology Education with high school setting ® Appropriate CTE License with high school

setting ® Workplace Specialist in related course approved for a CTE pathway
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REPA/REPA 3

ITCC Course
Alignment

e Technology Education 5-12
® Appropriate CTE License 5-12
e Workplace Specialist in related course

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Introduction to Communications

Career Cluster

Arts, AV Tech and Comm

Program of Study

NLPS Sequence

Course Code

4790

Course
Description

Introduction to Communications is a course designed to provide a foundational knowledge of
identifying and using modern communication to exchange messages and information. This
course explores the application of the tools, materials, and techniques used to design,
produce, use, and assess systems of communication. Students will produce graphic and
electronic media as they apply communication technologies. This course will also explore the
various technical processes used to link ideas and people through the use of electronic and
graphic media. Major goals of this course include an overview of communication technology;
the way it has evolved, how messages are designed and produced, and how people may profit
from creating information services and products. Students will explore mass media
communication processes including radio and television broadcasting, publishing and printing
activities, telecommunication networks, recording services, computer and data processing
networks, and other related systems. Students will use the design process to solve design
projects in each communication area.

Prereq(s)/Co-

None
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Req(s)
Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory

Bulletin 400 o Industrial Arts 7-12, K12 e English 7-12 and work experience in communications/media\
e Journalism 7-12

Rules 46-47 ® Industrial Technology K-12

e Industrial Education K-12

® Occupational Specialist I, Il

or lll in related course approved for a CTE
pathway

® English 9-12 and work

experience in

communications/media

e Journalism 9-12

Rules 2002 e Technology Education with

high school setting

e Workplace Specialist | or |l

in related course approved

for a CTE pathway e Language Arts with high
school setting and work

experience in

communications/media

® Journalism with high

school setting

REPA/REPA 3 e Technology Education 5-12 @ Workplace Specialist | or Il in related course approved for a
CTE pathway e Journalism 5-12 e Language Arts 5-12 and work
experience in communications/media

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences

Page | 259



Next Level Programs of Study

Leaming that works for Indiana

Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Design Concepts of Communication Fundamentals

Core Standard 1 Students integrate design concepts within project solutions.

ICOM-1.1 Relate a communication model to any communication systems

ICOM-1.2 Assess and understand the impacts of a communication product on individuals, society, and
the environment

ICOM-1.3 Design media following common rules for “good” visual layout

ICOM-1.4 Describe the design principles and processes used to generate graphic media

ICOM-1.5 Utilize design elements in projects

Domain Systems Model

Core Standard 2 Students analyze the communication systems model and evaluate the need of a system or
product.

ICOM-2.1 Define and describe communication systems

ICOM-2.2 Describe and define sending messages in the communication processes

ICOM-2.3 Describe the major technological actions (developing, producing, using, and assessing) that
people participate in as related to communication systems

ICOM-2.4 Explain familiar electronic communication devices or networks using a systems model

ICOM-2.5 Discuss the common techniques in transmission of messages

ICOM-2.6 Describe the nature of messages and information signals

Domain Problem-Solving Approach

Core Standard 3 Students select the problem-solving process to develop the solution to a given project.

ICOM-3.1 List the steps in the problem-solving approach

ICOM-3.2 Develop a statement that defines a problem or opportunity that could be addressed by a
communication product

ICOM-3.3 Develop and refine solutions to a communication problem or opportunity

ICOM-3.4 Select and produce a communication product that meets a problem or opportunity

Domain Historical Impacts/Achievements of Communication Fundamentals

Core Standard 4 Students analyze the historical impacts of the past, has formed how communication
technology is utilized today.

ICOM-4.1 List several stages in the development of the computer and explain their significance

ICOM-4.2 Analyze the historical development of the computer and its peripheral components

ICOM-4.3 List and describe the important events in the evolution of communications technologies

ICOM-4.4 Describe the importance of design in the development of the evolution of communication

media and systems
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ICOM-4.5 Define communication and communication technology here today and in the past

Domain Careers in Communications

Core Standard 5 Students connect communication careers and future job outlook research.

ICOM-5.1 Identify and describe careers in communications

ICOM-5.2 Research college/technical schools for class requirements for a communications career major

ICOM-5.3 Find communication career income information

ICOM-5.4 Research current future job outlook

Domain Utilization of Technical Graphics

Core Standard 6 Students create technical drawings using appropriate technology.

ICOM-6.1 Describe technical graphics and their use in communications

ICOM-6.2 Identify and describe the major types of technical drawing

ICOM-6.3 Prepare pictorial drawings of simple objects

ICOM-6.4 Sketch and draw multiview drawings of simple objects

ICOM-6.5 Describe and prepare simple oblique, isometric, perspective, and multiview drawings

ICOM-6.6 Use CAD or graphics software to prepare a simple drawing

Domain Producing Printed and Photographic Media

Core Standard 7 Students create printed and photographic media using the design principles.

ICOM-7.1 Briefly describe the various graphic, photographic, and printing processes

ICOM-7.2 Generate, prepare, and print images for various printing processes

ICOM-7.3 Develop sufficient proficiency to enter, manipulate, save, recall, and print a file using word
processing, spread sheet, and technical graphic software

ICOM-7.4 Given the target audience, the student will be able to show the importance of assessment in
the advertising media industry

ICOM-7.5 Explain the elements of visual design unique to the photographic system

ICOM-7.6 Plan and present a photographic communication message

ICOM-7.7 Describe and develop an assessment for photographic messages

ICOM-7.8 Describe the steps of photographic systems

ICOM-7.9 Describe the essential parts and functions of cameras and scanners

ICOM-7.10 Utilize software for print correction, proofing, and output of digital media

Domain Developing and Using Electronic Media

Core Standard 8

Students apply concepts of the design process utilizing various forms of electronic media
applications.

ICOM-8.1 Identify how electronic media is regulated at the local, federal, and international levels
ICOM-8.2 Describe various classifications of electronic media

ICOM-8.3 Describe the application of electronics in modern communication

ICOM-8.4 Create a storyboard to produce a script for an electronic media production

ICOM-8.5 List and explain the major steps in producing both print and electronic messages
ICOM-8.6 Describe the action required to produce and communicate an electronic media message
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ICOM-8.7 Describe the types of products that are produced by the graphic and electronic
communications industry

ICOM-8.8 Explain how audible messages are converted into signals for transmission of information and
data

ICOM-8.9 Describe communications systems and relate a model of the communication process various
graphic and electronic media

ICOM-8.10 Record and store an electronic media message in different file formats (i.e., vector, rastor,
bmp, & PDF)

ICOM-8.11 Using desktop publishing software, prepare a layout for a newsletter or other publication

ICOM-8.12 List and describe the steps used to prepare for a video production

ICOM-8.13 Evaluate a given message and determine the materials and props needed for production

ICOM-8.14 Discuss the criteria used for talent and script selection

ICOM-8.15 Discuss the impacts of electronic communication systems on individuals, communities,
and the environment

ICOM-8.16 Describe the difference between audio media and other forms of communication technology

ICOM-8.17 Describe the importance of proper direction in electronic communication production activities

ICOM-8.18 Plan and produce a radio commercial or podcast

ICOM-8.19 List and describe examples of audio devices, systems, and technologies

ICOM-8.20 Record, edit, save, and publish audio files

ICOM-8.21 Identify and describe various computer input and output devices

ICOM-8.22 Explain the advantages and disadvantages of global information networks

ICOM-8.23 Utilization of government, public, and educational websites

ICOM-8.24 Identify the steps in establishing a website

Career Cluster Arts, AV Tech and Comm

Program of Study

NLPS Sequence Introductory

Course Code 4834

Course Design Fundamentals introduces students to fundamental design theory. Investigations into

Description design theory and color dynamics will provide experiences in applying design theory, ideas

and creative problem solving in the area of communication technology. Student learning
experiences encompass art history, art criticism, aesthetics, and production, which lead to the
creation of portfolio-quality works. Students reflect upon and refine their work; explore
cultural and historical connections; analyze, interpret, theorize, and make informed
judgments about artwork and the nature of art in areas of communication; relate art to other
disciplines and discover opportunities for integration; and incorporate literacy and
presentational skills.
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Prereq(s)/Co- None
Req(s)
Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Fulfills a Fine Arts requirement for the Core 40 Academic Honors Diploma

Dual Credit Status X

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory

Bulletin 400 ® Industrial Arts 7-12, K12 e Arts & Crafts 7-12, K-12 @ Any Home Economics
K-12

Rules 46-47 e Industrial Technology K-12 e Industrial Education K-12 e Visual Arts 9-12 @ Occupational
Education
(FACS) 9-12

e Occupational Specialist:
Business IT: Interactive
Media 9-12

Rules 2002 e Technology Education with

high school setting ® CTE: FACS with high school
setting

® Fine Arts: Visual Arts with

high school setting

e WS: Interactive Media 9-12

e WS: Radio and TV 9-12

REPA/REPA 3 e Technology Education 5-12 e CTE: FACS 5-12 e Fine Arts: Visual Arts 5-12 @ WS: Interactive
Media 9-12
e WS: Radio & TV 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications
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CONTENT STANDARDS AND COMPETENCIES

Competency #

Competency

Domain

Foundations of Design

Core Standard 1

Students evaluate the historical foundation of design to gain background knowledge for
designing communication products.

DSF-1.1 Review the historical foundations of design in art

DSF-1.2 Incorporate styles and mannerisms of past art and design into works

DSF-1.3 Identify and discuss important eras, designers, genres, and techniques in 20th and 21st
century graphic design

DSF-1.4 Examine how historical artists can influence design and illustration.

DSF-1.5 Identify and describe emerging trends and technologies in the Graphic Design Fields

Domain Graphic Design

Core Standard 2 Students generate solutions to visual design problems that combine art and technology to
communicate ideas.

DSF-2.1 Identify the different areas of graphic design

DSF-2.2 Analyze different types of media for graphic arts

DSF-2.3 Identify and describe different printmaking processes

DSF-2.4 Describe the applications of graphic design

DSF-2.5 Demonstrate and discuss work developed as part of a design team

DSF-2.6 Discuss how symbols and logos represent ideas or identity

Domain Principles and Elements of Design

Core Standard 3

Students utilized the Elements and Principles of Design in visual design solutions to enhance
the communication of an idea.

DSF-3.1 Define basic terminology related to the elements and principles of design

DSF-3.2 Identify the utilization of the five elements of line, shapes, mass, texture, and color as they
apply to basic design

DSF-3.3 Study composition principles

DSF-3.4 Recognize and employ color theory and color perception

Domain The Design Process & Concept Development

Core Standard 4

Students demonstrate creative and visual problem solving using the design process for optimal
design quality.

DSF-4.1 Plan the use of the elements principles of design to solve a visual art problem
DSF-4.2 Identify the customers wants and need for the design

DSF-4.3 Research ideas and company profile

DSF-4.4 Evaluate Target market

DSF-4.5 Draw and refine designs from thumbnails to final design

DSF-4.6 Prepare designs for presentation

DSF-4.7 Describe the job flow from initial customer contact to collection of payment

Page | 264




Next Level Programs of Study

Leaming that works for Indiana

DSF-4.8

Produce drawings for communicating and presenting a concept visually

Domain

Page Layout

Core Standard 5

Students design products using basic page layout techniques to enhance overall visual appeal
and communication.

DSF-5.1 Proportions and White space

DSF-5.2 Apply the rules of effective typography using hand and/or computer skills

DSF-5.3 Compare and contrast the use of images in projects (lllustration verses Photo)

DSF-5.4 Discern the differences between Text and Typography

DSF-5.5 Interpret appropriate Copyrights on text and images

DSF-5.6 Demonstrate how to place scanned graphics/photos into existing page layout

DSF-5.7 Demonstrate text alignment, element positioning, and rules of page design for printed matter

DSF-5.8 Examine and construct documents with multiple measurement systems used in the field

Domain Career Opportunities

Core Standard 6 Students apply and adapt career resources to evaluate career opportunities in design.

DSF-6.1 Explore career opportunities in graphic design

DSF-6.2 Identify different artistic and professional disciplines in visual communications

DSF-6.3 Explore opportunities in a post-secondary educational program

DSF-6.4 Compare and contrast careers in graphics and design, along with their education, training
requirements, and salary ranges

DSF-6.5 Identify gender and diversity related issues in graphics and/or design

Domain Portfolio and Presentation

Core Standard 7

Students demonstrate the development of a professional portfolio for future career
development.

DSF-7.1 List the criteria for selecting artwork

DSF-7.2 Collect and refine all previous graphic design projects-- Select and organize content
DSF-7.3 Giving and receiving constructive criticism of portfolios

DSF-7.4 List common types of portfolios and their uses

Introduction to Housing and Interior Design

Career Cluster

Arts, AV Tech and Comm

Program of Study
NLPS Sequence Introductory
Course Code 5350

Course
Description

Introduction to Housing and Interior Design is an introductory course essential for those
students interested in academic enrichment or a career within the housing, interior design, or
furnishings industry. This course addresses the selection and planning of designed spaces to
meet the needs, wants, values and lifestyles of individuals, families, clients, and communities.
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Housing decisions, resources and options will be explored including factors affecting housing
choices and the types of housing available. Developmental influences on housing and interior
environments will also be considered. Basic historical architectural styling and basic furniture
styles will be explored as well as basic identification of the elements and principles of design.
Design and space planning involve evaluating floor plans and reading construction documents
while learning to create safe, functional, and aesthetic spaces. Presentation techniques will be
practiced to thoroughly communicate design ideas. Visual arts concepts including aesthetics,
criticism, history and production, are addressed. Direct, concrete mathematics proficiencies
will be applied. A project-based approach will be utilized requiring higher order thinking,
communication, leadership and management processes as housing and interior design
content is integrated into the design of interior spaces while meeting specific project criteria.
This course provides the foundation for further study and careers in the architecture,
construction, housing, interior design, and furnishings industries.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Fulfills a Fine Arts requirement for the Core 40 Academic Honors Diploma

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory

Bulletin 400 ® Industrial Arts 7-12, K12 e Arts & Crafts 7-12, K-12 @ Any Home Economics
K-12

Rules 46-47 ® Industrial Technology K-12 e Industrial Education K-12 e Visual Arts 9-12 @ Occupational
Education
(FACS) 9-12

e Occupational Specialist:
Business IT: Interactive
Media 9-12

Rules 2002 e Technology Education with

high school setting @ CTE: FACS with high school
setting

® Fine Arts: Visual Arts with

high school setting

e WS: Interactive Media 9-12

e WS: Radio and TV 9-12

REPA/REPA 3 ® Technology Education 5-12 e CTE: FACS 5-12 e Fine Arts: Visual Arts 5-12 @ WS: Interactive
Media 9-12
e WS: Radio & TV 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION
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ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Personal, Academic, and Career Success

Core Standard 1 Integrate processes of thinking, communication, leadership, and management in order to
apply housing and interior design knowledge and skills.

IHID-1.1 Demonstrate components of critical thinking, creative thinking, and reasoning

IHID-1.2 Evaluate effective communication processes in school, family, career, and community settings

IHID-1.3 Demonstrate leadership that encourages participation and respect for the ideas, perspectives,

and contributions of group members

IHID-1.4 Apply management, decision-making, and problem-solving processes to accomplish tasks and
fulfill responsibilities

IHID-1.5 Examine the interrelationships among thinking, communication, leadership, and management
processes to address housing, interior design, and furnishings issues

IHID-1.6 Identify fundamentals to career success (e.g., time-management, strong work ethic, positive
attitude, adaptability/flexibility, stress resilience, accountability, self-discipline,
resourcefulness, cooperation, self-assessment)

Domain Careers in Housing, Interior Design, and Interior Furnishings

Core Standard 2 Investigate career pathways, education, and training in the housing, interior design and
furnishings industry.

IHID-2.1 Examine potential career paths, opportunities and trends in the housing, interior design, and
furnishings industry

IHID-2.2 Determine roles and functions; knowledge, skills, and attitudes; and rewards and demands
associated with careers and levels of employment in the housing, interior design, and
furnishings industry

IHID-2.3 Identify education and training requirements in the housing profession that enhance career
advancement and promote lifelong learning

IHID-2.4 Identify volunteer roles, part-time jobs, and entry-level positions that offer opportunities to
explore the housing, interior design, and furnishings industry

IHID-2.5 Identify opportunities, benefits, and risks of entrepreneurial career pathways in the housing,
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interior design, and furnishings industry

IHID-2.6 Practice technical skills required of professionals in the housing, interior design, and
furnishings industry
Domain Housing Decisions, Resources, and Options

Core Standard 3

Evaluate housing decisions in relation to available resources and options.

HID-3.1

Examine factors affecting housing choices and types of available housing related to satisfying
needs, wants, values and lifestyles of individuals, families, clients and communities

IHID-3.2 Assess individual, family, client and community needs, goals, and resources in planning for
housing, interiors, and furnishings

IHID-3.3 Analyze geographic locations, safety and security, energy-efficiency, aesthetic preferences,
and required maintenance in order to make housing choices that meet the needs of
individuals, families, clients, and communities

IHID-3.4 Evaluate the impact of zoning regulations, restrictions, and ownership options on housing
choices

IHID-3.5 Examine processes and costs for acquiring and maintaining a residence or business

Domain Space Planning of Housing and Interior Environments

Core Standard 4 Develop space planning skills used in housing, interior design, and furnishings careers.

IHID-4.1 Interpret and evaluate floor plans and scaled drawings

IHID-4.2 Analyze activity zones, traffic patterns, and storage systems of floor plans for safety, efficiency
and adequacy

IHID-4.3 Create floor/space plans that meet the needs of individuals, families, and clients

IHID-4.4 Apply universal and accessibility guidelines and regulations to floor/space planning and
furniture arrangement of living/sleeping, service/work, and kitchen/bath areas

IHID-4.5 Prepare interior floor/space plans using standard industry scales and symbols

IHID-4.6 Describe industry standards for measuring, estimating, purchasing, and pricing

IHID-4.7 Examine aesthetics, function, and psychological impacts of design plans that address
individual, family, client, and/or community needs, goals, and resources

Domain Communications and Marketing

Core Standard 5

Integrate processes of communication in the creation, expression, and interpretation of design
information and ideas.

IHID-5.1 Devise and write a design plan identifying design phases and processes, client needs and
consultations, and project management skills

IHID-5.2 Demonstrate professional lettering and labeling, creation of legends, keys, and information
boxes, etc. to communicate design ideas

IHID-5.3 Design and illustrate the foundational elements of marketing a professional identity

IHID-5.4 Practice various methods of interior design presentation using available information
technology, presentation media, and other resources in client presentations and additional
communication processes

IHID-5.5 Create presentation boards utilizing professional mounting techniques and arrangement of

items to communicate to a client all aspects of design plans/ideas
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Domain Design Concepts of Housing, Interiors, and Furnishings

Core Standard 6 Practice and analyze technical design and space planning skills related to the function of
housing, interior spaces, and furnishings.

IHID-6.1 Identify and apply architectural symbols in the design of housing and interior spaces

IHID-6.2 Interpret and evaluate a variety of construction drawings and documents

IHID-6.3 Identify the elements and principles of design

IHID-6.4 Analyze floor plans for arrangement of furniture and furnishings considering architectural

features, usable space, circulation/traffic patterns, clearance spaces, and the elements and
principles of design

IHID-6.5 Draw interior space plans and design living, sleeping, service, and/or work areas to scale using
architectural symbols

IHID-6.6 Demonstrate mathematical applications in the creation of scaled plans, measuring and
calculation of square footage, volume of interior space, and cost per square foot

IHID-6.7 Select and arrange suitable furnishings and accessories for a given space using industry scaled
templates

IHID-6.8 Apply color theory, design elements and design principles in planning and selection

of furnishings and appropriate interior background treatments for floors, walls, and windows
of living and work environments

IHID-6.9 Compare and contrast functionality and aesthetics of interior space designs, furniture
arrangement, and common architectural features

Domain Developmental Influences on Housing and Interior Environments

Core Standard 7 Assess factors that influence design and development in housing and interiors.

IHID-7.1 Identify ways that historical and contemporary societal aspects, as well as emerging trends,

affect the design of housing and interior environments and the space needs of individuals,
families, clients, and communities

IHID-7.2 Identify design concepts of interior environments to accommodate universal design,
accessibility, and other needs of the physically challenged and elderly

IHID-7.3 Identify features of basic architecture and furniture styles

IHID-7.4 Describe how features of architecture, furniture, and furnishings have been influenced by

technology and mass production through various historical periods

IHID-7.5 Identify environmental factors and emerging trends related to master planning of
communities and the design of sustainable and “green” housing and furnishings

Introduction to Fashion & Textiles

Career Cluster Arts, AV Tech and Comm
Program of Study

NLPS Sequence

Course Code 5380
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Course Introduction to Fashion and Textiles is an introductory course for those students interested in
Description academic enrichment or a career in the fashion, textile, and apparel industry. This course

addresses knowledge and skills related to design, production, acquisition, and distribution in
the fashion, textile, and apparel arena. The course includes the study of personal, academic,
and career success; careers in the fashion, textile, and apparel industry; factors influencing
the merchandising and selection of fashion, textile, and apparel goods and their properties,
design, and production; and consumer skills. A project-based approach integrates instruction
and laboratory experiences including application of the elements and principles of design,
aesthetics, criticism, history and production; selection, production, alteration, repair, and
maintenance of apparel and textile products; product research, development, and testing;
and application of technical tools and equipment utilized in the industry. Direct, concrete
mathematics proficiencies will be applied. Service learning and other authentic applications
are strongly recommended. This course provides the foundation for continuing and post-
secondary education in fashion, textile, and apparel-related careers.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 or 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Fulfills a Fine Arts requirement for the Core 40 Academic Honors Diploma

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory
Bulletin 400 ® Any Home Economics K-12
Rules 46-47 e Consumer Homemaking Education 9-12 e Occupational Education (FACS) 9-12 e

Occupational Specialist I, 1
or lll in related course
approved for a CTE
pathway

Rules 2002 ® CTE: Family & Consumer Sciences with high school setting ® Workplace Specialist | or Il
in related course approved
for a CTE pathway

REPA/REPA 3 ® CTE: Family & Consumer Sciences 5-12 ® Workplace Specialist | or Il in related course
approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
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Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Personal, Academic, and Career Success

Core Standard 1

Integrate processes of thinking, communication, leadership, and management in order to
apply fashion and textiles knowledge and skills.

IFT-1.1 Demonstrate components of critical thinking, creative thinking, and reasoning

IFT-1.2 Evaluate effective communication processes in school, family, career, and community settings

IFT-1.3 Demonstrate leadership that encourages participation and respect for the ideas, perspectives,
and contributions of group members

IFT-1.4 Apply management, decision-making, and problem-solving processes to accomplish tasks and
fulfill responsibilities

IFT-1.5 Examine interrelationships among thinking, communication, leadership, and management
processes to address family, community, and workplace issues

IFT-1.6 Demonstrate fundamentals to career success (e.g., strong work ethic, time- management,
positive attitude, adaptability/flexibility, stress resilience, accountability, self-discipline,
resourcefulness, cooperation, self-assessment)

Domain Careers in Fashion, Textiles, and Apparel

Core Standard 2

Investigate career pathways, education and training in the fashion, textiles, and apparel
industry.

IFT-2.1 Examine potential career paths, opportunities and trends in the fashion, textile, and apparel
industry

IFT-2.2 Determine roles and functions; knowledge, skills, and attitudes; and rewards and demands
associated with various careers and levels of employment in the fashion, textile, and apparel
industry

IFT-2.3 Identify education and training requirements in fashion, textile, and apparel professions that
enhance career advancement and promote lifelong learning

IFT-2.4 Identify volunteer roles, part-time jobs, and entry-level positions that offer opportunities to
explore the fashion, textile, and apparel industry

IFT-2.5 Identify opportunities, benefits, and risks of entrepreneurial career pathways in the fashion,
textile, and apparel industry

IFT-2.6 Practice technical skills required of professionals in the fashion, textile, and apparel industry

Domain Properties of Fashion, Textiles, and Apparel Products

Core Standard 3

Evaluate properties of fashion, textile, and apparel products to determine performance and
functionality in a variety of end uses.
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IFT-3.1 Identify and categorize common textile fibers

IFT-3.2 Explain properties and performance characteristics of fibers, yarns, woven fabrics, knit fabrics,
and non-woven textile products

IFT-3.3 Analyze effects of textile characteristics on design, construction, care, use, and maintenance of
fashion and apparel products

IFT-3.4 Apply appropriate procedures for care of fashion, textile, and apparel products

Domain Design Skills

Core Standard 4 Describe relationships and applications of elements and principles of design in fashion,
apparel, and textile design.

IFT-4.1 Identify the elements and principles of design in designing, constructing, and/or altering
fashion, textile, and apparel products

IFT-4.2 Explain ways in which fibers, fabrics, textures, patterns and finishes can affect visual
appearance

IFT-4.3 Apply basic color theory to develop and enhance visual effects of fashion, textile, and apparel
products

IFT-4.4 Explore designs and clothing styles considering individual, family, and community needs, and
fashion, textile, and apparel trends

IFT-4.5 Describe social, religious, historical, political, economic and technological influences on
fashion, textile, and apparel design

Domain Fashion, Textile, and Apparel Production

Core Standard 5

Demonstrate skills necessary for the production, alteration, and repair of fashion, textile, and
apparel products.

IFT-5.1 Use appropriate industry products and materials for cleaning, pressing, and finishing fashion,
textile, and apparel products

IFT-5.2 Demonstrate basic skills of pattern selection, alteration, and layout of fashion, textile, and
apparel products

IFT-5.3 Demonstrate basic techniques for constructing, altering, and repairing fashion, textile, and
apparel products

IFT-5.4 Select appropriate tools and equipment for specific applications in fashion, textile, and apparel
construction, alteration, or repair

IFT-5.5 Demonstrate technical skills required of industry professionals in the use, inventory, and
maintenance of equipment, tools, and supplies for fashion, textile, and apparel construction,
alteration, or repair

IFT-5.6 Explore current trends and demonstrate use of available technology for fashion, textile, and
apparel design and production

IFT 5.7 Demonstrate mathematical applications in constructing, altering, and repairing fashion, textile,
and apparel products

Domain Consumer Skills and Fashion Merchandising

Core Standard 6

Analyze factors that affect merchandising and selection of fashion, textile, and apparel
products in the local and global community.

IFT-6.1

Use consumer skills to evaluate the quality of fashion, textile, and apparel products
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IFT-6.2 Analyze factors that influence selection of fashion, textile, and apparel products

IFT-6.3 Compare and contrast criteria for maintaining standards of personal appearance and selecting
attire appropriate for specific settings

IFT-6.4 Analyze costs of constructing, manufacturing, altering, or repairing fashion, textile and apparel
products

IFT-6.5 Explore textile legislation, standards, and labeling in the global economy

IFT-6.6 Analyze consumer and industry responsibilities regarding safety, security, ethical, and
environmental factors in the textile and apparel industry

IFT-6.7 Explain the purposes of government rules and regulations in fashion, textile and apparel
construction, alteration, or repair (e.g., Occupational Safety and Health Administration [OSHA],
Consumer Product Safety Commission [CPSC])

IFT-6.8 Describe the impact of various factors, including societal trends, aesthetics, and availability of
resources, on the fashion, textile, and apparel industry

IFT-6.9 Investigate the physical, psychological, and social functions of clothing influencing fashion,
textile and apparel merchandising

IFT-6.10 Apply merchandising and marketing strategies for fashion, textile and apparel products

IFT-6.11 Practice various methods of fashion, textile, and apparel presentation using available
information technology, presentation media, and other resources

Advanced Career & Technical Education, College Credit: Arts, AV Tech and Comm

Career Cluster

Arts, AV Tech and Comm

Program of Study

NLPS Sequence

Course Code

6134

Course Advanced Career and Technical Education, College Credit is a course title covering any CTE

Description advanced course offered for credit by an accredited post-secondary institution through an
adjunct agreement with a secondary school. The intent of this course is to allow students to
earn college credit for courses with content that goes beyond that currently approved for high
school credit. This course may be used for any dual enrollment course, including a joint
program of study involving a postsecondary partnership.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 semester course, up to 3 credits per semester, May be offered for successive

semesters up to 12 credits

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

A student should earn at least 3 postsecondary credits for each high school credit. Schools
must have an approved Nonstandard Course Waiver on file to be eligible for CTE Funding.
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ADDITIONAL COURSE INFO

Funding

Pilot

Bulletin 400

® Industrial Arts 7-12, K12 e Appropriate Vocational License

Rules 46-47

® Industrial Technology K-12
® Industrial Education K-12
® Appropriate Vocational
license

e Occupational

Specialist in related

course approved for

a CTE pathway

Rules 2002

e Technology Education with high school setting ® Appropriate CTE License with high school
setting ® Workplace Specialist in related course approved for a CTE pathway

REPA/REPA 3

ITCC Course
Alignment

POSTSECONDARY AND CREDENTIAL INFORMATION

e Technology Education 5-12
® Appropriate CTE License 5-12
e Workplace Specialist in related cou

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency
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Arts, AV Tech, and Communications

Digital Design
Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7140 | Principles of 7141 | Digital Design 7136 | Professional 7246 | Digital Design
Digital Design Graphics Photography and Capstone
Videography
5550 | Graphic Design
and Layout
7138 | Interactive Media
Design
Principles of Digital Design
Career Cluster Arts, AV Tech, and Communications

Program of Study Digital Design

NLPS Sequence A

Course Code 7140

Course Principles of Digital Design introduces students to fundamental design theory. Investigations
Description into design theory and color dynamics will provide experiences in applying design theory,

ideas and creative problem solving, critical peer evaluation, and presentation skills. Students
will have the opportunity to apply the design theory through an understanding of basic
photographic theory and technique. Topics will include image capture, processing, various
output methods, and light.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |
Bulletin 400 ° Business Education with Vocational Business Endorsement 7-12
Rules 46-47 ° Business Education with Vocational Business Endorsement 9-12
° Occupational Specialist: Business IT: Interactive Media 9-12
Rules 2002 ° CTE: Business Services & Technology with high school setting
° Workplace Specialist: Business IT: Interactive Media

Page | 275



Next Level Programs of Study

Leaming that works for Indiana

CTE: Trade & Industrial: 3D Computer Animation & Visualization
Business with high school setting

Workplace Specialist: 3D Computer Animation & Visualization
Workplace Specialist: Interactive Media

Workplace Specialist: Graphic Imaging Technology

CTE: Trade & Industrial Photography 5-12

Workplace Specialist: Commercial Photography 9-12

REPA/REPA 3 CTE: Business Services & Technology 5-12

CTE: Business & Information Technology 5-12

CTE: Trade & Industrial: 3D Computer Animation & Visualization 5-12
CTE: Trade & Industrial Graphic Arts 5-12

CTE: Trade & Industrial: Graphic Imaging Technology 5-12
Workplace Specialist: Interactive Media 9-12

Business 5-12

WS: Graphic Imaging Technology 9-12

WS: Graphic Design & Layout 9-12

Workplace Specialist: 3D Computer Animation & Visualization 9-12
CTE: Trade & Industrial Photography 5-12

Workplace Specialist: Commercial Photography 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course VISC 101: Design Fundamentals; PHOT 104: Photography |
Alignment
VU Course ARTT 111: Visual Design
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: TC Visual Communications (50.0401);
Credential
Liberal ITCC: ENGL 111 English Composition, IVYT 1XX Student Success Elective, ARTH 101 Survey of
Arts/Sciences Art and Culture I, ARTH 102 Survey of Art and Culture Il, or ARTH 105 History of Design
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Design Fundamentals

7140.D1.1 Define and apply design process theory.

7140.D1.2 Create compositions, artwork, illustrations, layouts, designs, etc. that demonstrate the
effective use of the elements and principles of design.

7140.D1.3 Demonstrate creative and visual problem-solving skills through exercises and/or projects
utilizing vector/raster-based graphics programs and/or other traditional processes.

7140.D1.4 Generate ideas, notes and thumbnails manually or digitally.

7140.D1.5 Create oral or written justification using appropriate design vocabulary.

7140.D1.6 Engage in critical peer evaluation.
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Domain Photography
7140.D2.1 Demonstrate an ability to operate a camera using manual controls.
7140.D2.2 Measure incidental and reflective light for a subject and determine the proper camera
settings.

7140.D2.3 Demonstrate printing equipment to produce properly exposed and processed prints.
7140.D2.4 Learn and employ methods of image correction.
7140.D2.5 Produce photographs which demonstrate an ability to control focus in a variety of situations.
7140.D2.6 Demonstrate an understanding of depth of field.
7140.D2.7 Demonstrate an understanding of capturing and freezing motion.
7140.D2.8 Understand how to apply the theory of equivalent exposures and bracketing.
7140.D2.9 Demonstrate the effects of time of day on the qualities and direction of available light.
7140.D2.10 Demonstrate an understanding of photographic filters and how they work.
7140.D2.11 Demonstrate an understanding of photographic composition and design.
7140.D2.12 Produce photographs that exhibit conceptual thinking ability.

Digital Design Graphics
Career Cluster Arts, AV Tech, and Communications
Program of Study Digital Design
NLPS Sequence B
Course Code 7141
Course Digital Design Graphics will help students to understand and create the most common types
Description of computer graphics used in visual communications. Skills are developed through work with

professional vector-based and page layout software used in the industry. Additionally,
students will be introduced to a full range of image input technology and manipulation
including conventional photography, digital imaging, and computer scanners. Students will
learn to communicate concepts and ideas through various imaging devices.

Prereq(s)/Co- Principles of Digital Design

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 ° Business Education with Vocational Business Endorsement 7-12

Rules 46-47 ° Business Education with Vocational Business Endorsement 9-12
° Occupational Specialist: Business IT: Interactive Media 9-12

Rules 2002 ° CTE: Business Services & Technology with high school setting
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° Workplace Specialist: Business IT: Interactive Media
° CTE: Trade & Industrial: 3D Computer Animation & Visualization
° Business with high school setting
° Workplace Specialist: 3D Computer Animation & Visualization
° Workplace Specialist: Interactive Media
° Workplace Specialist: Graphic Imaging Technology
° CTE: Trade & Industrial Photography 5-12
° Workplace Specialist: Commercial Photography 9-12
REPA/REPA 3 ° CTE: Business Services & Technology 5-12
° CTE: Business & Information Technology 5-12
° CTE: Trade & Industrial: 3D Computer Animation & Visualization 5-12
° CTE: Trade & Industrial Graphic Arts 5-12
° CTE: Trade & Industrial: Graphic Imaging Technology 5-12
° Workplace Specialist: Interactive Media 9-12
° Business 5-12
° WS: Graphic Imaging Technology 9-12
° WS: Graphic Design & Layout 9-12
° Workplace Specialist: 3D Computer Animation & Visualization 9-12
° CTE: Trade & Industrial Photography 5-12
° Workplace Specialist: Commercial Photography 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course VISC 102: Raster Graphics |; VISC 115: Vector Graphics and Publication Design |

Alignment

VU Course DESN 120: Computer lllustration; DESN 140: Computer Imaging

Alignment

Four Yr Course BSU: GCM 184; PFW: AD 10502

Alignment BSU: Graphics: Computer Applications; PFW: Digital Imaging

Postsecondary ITCC: TC Visual Communications (50.0401);

Credential VU: A.S. Graphic Design (50.0499)

Liberal ITCC: ENGL 111 English Composition, IVYT 1XX Student Success Elective, ARTH 101 Survey of

Art and Culture I, ARTH 102 Survey of Art and Culture Il, or ARTH 105 History of Design

Promoted
Certifications

Adobe lllustrator

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Vector Graphics

7141.D1.1 Navigate within the computer’s operating environment.

7141.D1.2 Demonstrate a working knowledge of the hardware components and peripherals.
7141.D1.3 Execute fundamental type formatting and editing.

7141.D1.4 Develop the critical basics of effective page layout software operation.

7141.D1.5 Utilize illustration tools to manipulate paths and anchor points.
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7141.D1.6 Recognize graphic file formats and appropriate uses.

Domain Raster Graphics

7141.D2.1 Operate image input devices.

7141.D2.2 Explain the physical properties of light and the basic laws of photographic optics (how light
behaves).

7141.D2.3 Explain the differences between various graphic file formats, image resolution, and proper
light levels.

7141.D2.4 Create images that use the principles/fundamentals of design.

7141.D2.5 Demonstrate the ability to solve communication design problems using imaging.

7141.D2.6 Develop hand/computer-imaging skills.

7141.D2.7 Apply the rules of effective typography using hand and/or computer skills.

7141.D2.8 Demonstrate a variety of imaging methods in application to class projects.

7141.D2.9 Be able to assess your work and others constructively and effectively.

Graphic Design and Layout

Career Cluster

Arts, AV Tech, and Communications

Program of Study Digital Design
NLPS Sequence C
Course Code 5550

Course Graphic Design and Layout teaches design process and the proper and creative use of type as

Description a means to develop effective communications for global, corporate and social application.
Students will create samples for a portfolio, which may include elements or comprehensive
projects in logo, stationery, posters, newspaper, magazine, billboard, and interface design.

Prereq(s)/Co- Principles of Digital Design; Digital Design Graphics

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

Principles course is not required until 24-25 school year because this course is included in
Perkins V pathways.

Schools wishing to offer this course for multiple credits should utilize Next Level Programs of
Study courses.

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 ° Business Education with Vocational Business Endorsement 7-12
° Standard Trade & Industrial: Commercial Art K-12
° Standard Trade & Industrial: Graphic Arts
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Printing K-12

Rules 46-47

Business Education with Vocational Business Endorsement 9-12
Occupational Specialist: Business IT: Interactive Media 9-12
Standard Trade & Industrial: Commercial Art 9-12

Occupational Specialist I, Il or 1ll: Commercial Art 9-12

Standard Trade & Industrial: Graphic Arts 9-12

Occupational Specialist I, Il or Ill: Graphic Arts 9-12

Trade & Industrial: Printing  9-12

Occupational Specialist I, Il or lll: Printing 9-12

Rules 2002

CTE: Business Services & Technology with high school setting
Workplace Specialist: Business IT: Interactive Media

CTE: Trade & Industrial: Commercial Art & Graphic Design
Workplace Specialist: Commercial Art & Graphic Design

CTE: Trade & Industrial: Graphic Imaging Technology
Workplace Specialist: Graphic Imaging Technology
Workplace Specialist: Interactive Media

REPA/REPA 3

CTE: Business Services & Technology 5-12

CTE: Business & Information Technology 5-12

CTE: Trade & Industrial Graphic Arts 5-12

CTE: Trade & Industrial: Graphic Imaging Technology 5-12
Workplace Specialist: Graphic Design & Layout 9-12
Workplace Specialist: Graphic Imaging Technology 9-12
Workplace Specialist: Interactive Media 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course VISC 113: Typography; VISC 114: Graphic Design |

Alignment

VU Course DESN 155 - Computer Page Layout

Alignment

Four Yr Course

Alignment

Postsecondary ITCC: TC Visual Communications (50.0401);

Credential VU: A.S. Graphic Design (50.0499)

Liberal ITCC: ENGL 111 English Composition, IVYT 1XX Student Success Elective, ARTH 101 Survey of

Art and Culture I, ARTH 102 Survey of Art and Culture Il, or ARTH 105 History of Design

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Typography

5550.D1.1 Describe, appreciate and apply the history and development of type and typefaces.
5550.D1.2 Describe and use typographic terminology.

5550.D1.3 Create various design projects/layouts that demonstrate the ability to solve communication
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design problems using typography.

5550.D01.4 Be aware of the design (typefaces, hand lettering, font creation) options available, and fully
utilize the unique potential of the typography.

5550.D1.5 Develop an attention to detail to recognize typographic rules and aesthetics.

5550.D1.6 Evaluate your and peer work critically.

Domain Graphic Design and Layout

5550.D2.1 Create portfolio quality projects by applying the design process.

5550.D2.2 Develop marketing concepts by completing creative briefs based on global, corporate and
social applications and target audience.

5550.D2.3 Visualize ideas by means of research, thumbnail sketches, and developmental drafts.

5550.D2.4 Identify print reproduction criteria necessary for various media.

5550.D2.5 Adhere to a production schedule to meet deadlines in an efficient and professional manner.

5550.D2.6 Present and provide feedback to peers, clients, faculty, or advisors.

Interactive Media Design

Career Cluster Arts, AV Tech and Comm

Program of Study Digital Design

NLPS Sequence C

Course Code 7138

Course Interactive Media Design focuses on the tools, strategies, and techniques for interactive
Description design and emerging technologies, like web and social media. Students will learn the basics of

planning, shooting, editing and post-producing video and sound. Additionally, students will
explore the process of integrating text, graphics, audio and video for effective communication
of information.

Prereq(s)/Co- Principles of Digital Design; Digital Design Graphics

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 ° Business Education with Vocational Business Endorsement 7-12

Rules 46-47 ° Business Education with Vocational Business Endorsement 9-12
° Occupational Specialist: Business IT: Interactive Media 9-12

Rules 2002 ° CTE: Business Services & Technology with high school setting
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Workplace Specialist: Business IT: Interactive Media

CTE: Trade & Industrial: 3D Computer Animation & Visualization
Business with high school setting

Workplace Specialist: 3D Computer Animation & Visualization
Workplace Specialist: Interactive Media

Workplace Specialist: Graphic Imaging Technology

REPA/REPA 3 CTE: Business Services & Technology 5-12

CTE: Business & Information Technology 5-12

CTE: Trade & Industrial: 3D Computer Animation & Visualization 5-12
CTE: Trade & Industrial Graphic Arts 5-12

CTE: Trade & Industrial: Graphic Imaging Technology 5-12
Workplace Specialist: Interactive Media 9-12

Business 5-12

WS: Graphic Imaging Technology 9-12

WS: Graphic Design & Layout 9-12

Workplace Specialist: 3D Computer Animation & Visualization 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course VISC 110: Web & Social Media; VISC 105: Video and Sound
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: TC Visual Communications (50.0401);
Credential
Liberal ITCC: ENGL 111 English Composition, IVYT 1XX Student Success Elective, ARTH 101 Survey of
Arts/Sciences Art and Culture I, ARTH 102 Survey of Art and Culture Il, or ARTH 105 History of Design
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Web and Social Media

7138.D1.1 Discuss the current online/interactive environment and the unique design challenges this
media (websites, mobile, and social media) presents.

7138.D1.2 Identify and apply effective design solutions based on content.

7138.D1.3 Understand how User Experience (UX) impacts online/interactive media.

7138.D1.4 Discuss the importance of proper research, brainstorming and thumbnails.

7138.D1.5 Analyze and optimize graphic files for web delivery.

7138.D1.6 Evaluate the aesthetics of interactive media such as websites, social media, mobile design.

7138.D1.7 Recognize the importance and power of social media in maintaining content.

7138.D1.8 Identify current and emerging social media trends.
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7138.D1.9 Understand Search Engine Optimization (SEO) theory and current practices.
7138.D1.10 Apply professional quality standards in the role of blogging, social networking, dynamic media,
and the mobile web to build the brand of a company, person, or organization
7138.D1.11 Implement interactive media such as websites, social media mobile design using current
editing software.
7138.D1.12 Manipulate and optimize images for web utilization with industry-standard graphic software.
7138.D1.13 Understand web hosting options.
Domain Video and Sound
7138.D2.1 List and compare various formats for video recording, storage and sequencing.
7138.D2.2 Describe the production process and define the responsibilities of production team members.
7138.D2.3 Learn the basics of planning, shooting, editing and post-producing video.
7138.D2.4 Analyze videos for technical quality and aesthetic principles.
7138.D2.5 Demonstrate competent usage and handling of video equipment.
7138.D2.6 Incorporate effective visual aesthetics in capturing video content.
7138.D2.7 Compile and edit video content into creative and technically successful projects.

Professional Photography & Videography

Career Cluster

Arts, AV Tech, and Communications

Program of Study Digital Design
NLPS Sequence C
Course Code 7136

Course Professional Photography & Videography further develops advanced camera skills and

Description photographic vision. The course introduces special techniques and digital processes while
refining printing and processing skills. It will also emphasize good composition and the use of
photography as a communication tool. Students will also learn the basics of planning,
shooting, editing and post-producing video and sound.

Prereq(s)/Co- Principles of Digital Design; Digital Design Graphics

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a directed elective or elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |
Bulletin 400 ° Standard Trade & Industrial: Commercial Photography K-12
Rules 46-47 ° Standard Trade & Industrial: Commercial Photography 9-12
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° Occupational Specialist I, Il or Ill: Commercial Photography 9-12
Rules 2002 ° CTE: Trade & Industrial: Commercial Photography
° Workplace Specialist: Commercial Photography
REPA/REPA 3 ° CTE: Trade & Industrial Photography 5-12
° Workplace Specialist: Commercial Photography 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

Arts/Sciences
Requirements

ITCC Course PHOT 107: Photography II; VISC 105: Video and Sound

Alignment

VU Course

Alignment

Four Yr Course BSU: GCM 286; PFW: AD 20201

Alignment BSU: Graphics: Fundamentals of Photography; PFW: Introduction to Photography
Postsecondary ITCC: TC Visual Communications (50.0401);

Credential

Liberal ITCC: ENGL 111 English Composition, IVYT 1XX Student Success Elective, ARTH 101 Survey of

Art and Culture |, ARTH 102 Survey of Art and Culture I, or ARTH 105 History of Design

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Intermediate Photography

7136.D1.1 Apply zone system to black and white photography.

7136.D1.2 Effectively execute assignments starting with pre-visualization and ending with a properly
exposed negative and print.

7136.D1.3 Demonstrate ability to use filters with the camera.

7136.D1.4 Demonstrate the ability to make decisions about depth of field and shutter speeds.

7136.D1.5 Demonstrate and refine ability to compose effectively.

7136.D1.6 Demonstrate advanced tonal controls, image adjustments, as well as various digital workflow
processes to produce high quality digital prints.

7136.D1.7 Demonstrate the critical and aesthetic skills necessary to effectively assess photographic
images.

7136.D1.8 Present orally a project to your peers, clients, faculty, or advisors.

Domain Video and Sound

7136.D2.1 List and compare various formats for video recording, storage and sequencing.

7136.D2.2 Describe the production process and define the responsibilities of production team members.

7136.D2.3 Learn the basics of planning, shooting, editing and post-producing video.

7136.D2.4 Analyze videos for technical quality and aesthetic principles.

7136.D2.5 Demonstrate competent usage and handling of video equipment.
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7136.D2.6 Incorporate effective visual aesthetics in capturing video content.
7136.D2.7 Compile and edit video content into creative and technically successful project
Career Cluster Arts, AV Tech, and Communications
Program of Study Digital Design
NLPS Sequence D
Course Code 7246
Course The Digital Design Capstone course provides students the opportunity to dive deeper into
Description advanced concepts of Visual Communication including user experience/user interface design,

video production editing, animation and/or web design. Depending on the length of the
course, students may focus their efforts on one area or explore multiple aspects.

Prereq(s)/Co- Digital Design Concentrator Sequence

Req(s)

Credits Credits: 2 semester course, 2 semester required, 1-3 credits per semester, 6 credits max
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level Il
Bulletin 400 ° Business Education with Vocational Business Endorsement 7-12
Rules 46-47 ° Business Education with Vocational Business Endorsement 9-12

Occupational Specialist: Business IT: Interactive Media 9-12

Rules 2002 CTE: Business Services & Technology with high school setting
Workplace Specialist: Business IT: Interactive Media

CTE: Trade & Industrial: 3D Computer Animation & Visualization
Business with high school setting

Workplace Specialist: 3D Computer Animation & Visualization
Workplace Specialist: Interactive Media

Workplace Specialist: Graphic Imaging Technology

CTE: Trade & Industrial Photography 5-12

Workplace Specialist: Commercial Photography 9-12

REPA/REPA 3 CTE: Business Services & Technology 5-12

CTE: Business & Information Technology 5-12

CTE: Trade & Industrial: 3D Computer Animation & Visualization 5-12
CTE: Trade & Industrial Graphic Arts 5-12

CTE: Trade & Industrial: Graphic Imaging Technology 5-12

Workplace Specialist: Interactive Media 9-12
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Business 5-12

WS: Graphic Imaging Technology 9-12

WS: Graphic Design & Layout 9-12

Workplace Specialist: 3D Computer Animation & Visualization 9-12
CTE: Trade & Industrial Photography 5-12

Workplace Specialist: Commercial Photography 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course VISC 104: Experience/Interface (UX/UI) I*; VIDT 210: Production Editing I; VISC 200: Motion
Alignment Graphics*; VISC 209: 3D Animation I*; VISC 210: Web Design I*

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: TC Visual Communications (50.0401);
Credential
Liberal ITCC: ENGL 111 English Composition, IVYT 1XX Student Success Elective, ARTH 101 Survey of
Arts/Sciences Art and Culture I, ARTH 102 Survey of Art and Culture Il, or ARTH 105 History of Design
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain User Experience/User Interface

7246.D1.1 Describe, appreciate and apply the history, development, and standards of
experience/interface design.

7246.D1.2 Describe and use UX/UI terminology.

7246.D1.3 Demonstrate knowledge of the standards, terms, and applications of UX/UL.

7246.D1.4 Demonstrate an understanding of the various methods used in this field.

7246.D1.5 Through various assignments communicate your research, analysis, scenarios, etc. which show
comprehension of the end users’ needs.

7246.D1.6 Develop an awareness of all the interrelated factors that impact user experience (ADA
compliance, mobile, user centered design, societal factors, etc.).

7246.D1.7 Demonstrate sound user experience design practice relative to the enhancement of
communication and visual appeal.

7246.D1.8 Evaluate your peer and professional work critically.

Domain Video Production Editing

7246.D2.1 Ingest digital footage into an editing system.

7246.D2.2 Explore various aspects for the editing process.

7246.D2.3 Understand and use appropriate editing styles.

7246.D2.4 Create and refine a rough cut.

7246.D2.5 Produce projects using a non-linear editing system.
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7246.D2.6 Integrate audio and video within a project.

7246.D2.7 Synchronize multiple concurrent video angles taken from a multi-camera shoot.

7246.D2.8 Experiment with special effects, masking, and matting.

7246.D2.9 Produce projects of varying lengths and output mediums.

7246.D2.10 Edit projects down to a specific time frame.

7246.D2.11 Present orally a project to your peers, clients, faculty, or advisors

Domain Motion Graphics

7246.D3.1 Develop advanced creative interfaces for use in multimedia projects.

7246.D3.2 Integrate the principles of good multimedia design with a strong focus on the aesthetic
component including research, brainstorming, and storyboarding.

7246.D3.3 Synchronize animation and sound.

7246.D3.4 Incorporate various mediums, including sound, images, audio, etc.

7246.D3.5 Describe the different roles of a multimedia producer within the industry.

7246.D3.6 Analyze the use of multimedia as a marketing tool.

7246.D3.7 Appraise and integrate different content and software to achieve one product.

7246.D3.8 Use basic programming skills to add functionality to a project.

7246.D3.9 Implement usability and functionality testing processes.

Domain 3D Rendering and Animation

7246.D4.1 Apply the ability to employ available 3D rendering and animation software packages.

7246.D4.2 Construct and render 3D models and textures for use in static and dynamic simulated
environments.

7246.D4.3 Utilize constructed environments and models in various animations techniques.

7246.D4.4 Explain the history of computer animation.

7246.D4.5 Evaluate the possibilities of computer animation and how it is utilized in a variety of industries
today.

Domain Web Design

7246.D5.1 Explain Information Architecture (IA) how interactive media design affects user experience
(UX), and how that translates to a successful user interface (Ul).

7246.D5.2 Describe and apply effective interactive media design processes—including research, web
project definition, organization, structure, process, and interaction.

7246.D5.3 Identify and apply effective design solutions based on content.

7246.D5.4 Discuss the importance of proper research, brainstorming and thumbnails, and wireframing.

7246.D5.5 Evaluate the aesthetics of interactive design pertaining to emerging trends.

7246.D5.6 Discuss the history of interactive design and te relationship they have with interactive design
today

7246.D5.7 Discuss design principles (color, layout, typography) as they apply to interactive design.

7246.D5.8 Construct web pages using standards- compliant HTML5 and CSS3 that successfully passes
validation tests of theW3C.

7246.D5.9 Discuss the use of helper technologies such as CSS frameworks, and when and why to use
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them.
7246.D5.10 Implement a simple JavaScript plugin to add dynamics to a website. W311. Create a final static
website meeting the needs of a client.
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Arts, AV Tech, and Communication
Fashion & Textile

CTE Concentrator A

Principles

CTE Concentrator B Pathway Capstone

7301 | Principles of

Fashion Text

7304 | Fashion Textiles

Capstone

7302 | Textiles, Apparel, | 7303 | Advanced Textiles

and
Merchandising

ile

Principles of Fashion and Textiles

Career Cluster

Arts, AV Tech, and Communications

Program of Study Fashion & Textile
NLPS Sequence A
Course Code 7301

Course Principles of Fashion and Textiles prepares students for occupations and higher education

Description programs of study related to the entire spectrum of careers in the fashion industry. This
course builds a foundation that prepares students for all aspects of the fashion creation
process. Major topics include: Basic clothing construction techniques, pattern alterations, and
use of commercial patterns.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 ® Any Home Economics K-12

Rules 46-47 e Consumer Homemaking Education 9-12 e Occupational Education (FACS) 9-12 e
Occupational Specialist I, 1
or lll in related course
approved for a CTE
pathway

Rules 2002 e CTE: Family & Consumer Sciences with high school setting ® Workplace Specialist | or Il
in related course approved
for a CTE pathway

REPA/REPA 3 ® CTE: Family & Consumer Sciences 5-12 ® Workplace Specialist | or Il in related course

approved for a CTE pathway
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POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment

Four Yr Course
Alignment

ISU: TAM 111

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Fundamentals of Apparel*

Identify, apply, and demonstrate skills for operating domestic sewing machines and overlock
7301.D1.1 machines for beginning fashion design production.

Develop and demonstrate basic sewing techniques using commercial pattern standards and
7301.D1.2 constructing garments from commercial patterns.

Evaluate and select appropriate sewing tools, pressing tools, and notions for fashion industry
7301.D1.3 production.

Apply knowledge of appropriate woven fabric selection to construct beginning fashion
7301.D1.4 products.

Gain knowledge of body and pattern measurements and the use of them in the selection
7301.D1.5 process for garment fit and construction.
7301.D1.6 Demonstrate the ability to master and apply basic sewing skills and production principles.
Domain Dimensions of Clothing

Students analyze dress and adornment emphasizing dimensions that affect the design and end
7301.D2.1 uses of textiles and clothing.

Explain the relationship between the sociological environment and the development of
7301.D2.2 patterns of dress and adornment

Analyze the importance of clothing in the context of its cultural, social and psychological
7301.D2.3 implications
7301.D2.4 Explain the relationship between clothing and self
7301.D2.5 Recognize design elements and principles
7301.D2.6 Explain the utilitarian role of clothing and its relationship to fashion
Domain Textile and Apparel Industry Core
7301.D3.1 Students evaluate the textile and apparel industry processes leading to product development.
7301.D3.2 Examine the manufacturing processes for today’s clothing.
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7301.D3.3 Describe purposes of and techniques for assessing textile products and construction.
7301.D3.4 Examine forecasting and trending in the textile and apparel industry.
7301.D3.5 Investigate fashion designers and the steps in the design process
7301.D3.6 Evaluate and apply clothing construction methods.

Textiles, Apparel, and Merchandising

Career Cluster

Arts, AV Tech, and Communications

Program of Study Fashion & Textile
NLPS Sequence B
Course Code 7302

Course Textiles, Apparel, and Merchandising provides a comprehensive overview of the textiles,

Description apparel and merchandising industry specific to fashion related goods including the nature of
fashion, raw materials and production, designers, retailers, and supporting services.

Prereq(s)/Co- Principles of Fashion and Textiles

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Less than Moderate Value Level |

Bulletin 400 ® Any Home Economics K-12

Rules 46-47 e Consumer Homemaking Education 9-12 e Occupational Education (FACS) 9-12 e
Occupational Specialist I, I
or lllin related course
approved for a CTE
pathway

Rules 2002 ® CTE: Family & Consumer Sciences with high school setting ® Workplace Specialist | or Il
in related course approved
for a CTE pathway

REPA/REPA 3 ® CTE: Family & Consumer Sciences 5-12 ® Workplace Specialist | or Il in related course

approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
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Alignment

Four Yr Course
Alignment

ISU: TAM 115

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Customer Relations Core
7302.D1.1 Students will analyze customer service procedures and results.
7302.D1.2 Evaluate the components of quality customer service.
7302.D1.3 Analyze factors that contribute to quality customer relations.
7302.D1.4 Analyze the influences of cultural diversity as a factor in customer relations.
7302.D1.5 Demonstrate the skills necessary for quality customer service.
7302.D1.6 Create solutions to address customer concerns
7302.D1.7 Understand how customer feedback and trends guide fashion.
Domain Fashion Merchandising
7302.D2.1 Students will examine key components of fashion merchandising.
Demonstrate general operational procedures required for business profitability and career
7302.D2.2 success.
Apply the retail merchandising techniques, principles and procedures employed in the buying
7302.D2.3 and merchandising of fashion goods
7302.D2.4 Examine ways the fashion industry is impacted by economic principles.
7302.D2.5 Analyze the impact of social media on fashion merchandising and marketing.
Domain Textile, Apparel and Merchandising
Describe the changing nature and principles that govern fashion including social, economic,
7302.D3.1 and psychological elements
Distinguish between the various types of designers, product developers, and marketing
7302.D3.2 strategies related to fashion fibers, fabrics, and apparels.
7302.D3.3 Explain the varying roles in textile and apparel industry
Interpret the interrelationships between designers, fiber, fabric and apparel manufacturers,
7302.D3.4 retailers, and customers.
7302.D3.5 Explain the auxiliary fashion enterprise services.
7302.D3.6 Identify trade periodicals and other media sources relevant to the apparel industry
7302.D3.7 Identify past, present and potential future practices and trends
7302.D3.8 Identify career paths and opportunities in the fashion industry.
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| 7302.D3.9

l Create oral and visual presentations, utilizing professional presentation techniques

Advanced Textiles

Career Cluster

Arts, AV Tech, and Communications

Program of Study Fashion & Textile
NLPS Sequence C
Course Code 7303

Course Advanced Textiles will focus on the study of textiles concerning fiber, yarn, fabric construction,
Description and finishes which affect the selection, use, and care of textiles.

Prereq(s)/Co- Principles of Fashion and Textiles; Textiles, Apparel, and Merchandising

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Less than Moderate Value Level |

Bulletin 400 e Any Home Economics K-12

Rules 46-47 e Consumer Homemaking Education 9-12 e Occupational Education (FACS) 9-12 e
Occupational Specialist I, Il
or lll in related course
approved for a CTE
pathway

Rules 2002 o CTE: Family & Consumer Sciences with high school setting ® Workplace Specialist | or Il
in related course approved
for a CTE pathway

REPA/REPA 3 e CTE: Family & Consumer Sciences 5-12 ® Workplace Specialist | or Il in related course

approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

ISU: TAM 217

Postsecondary
Credential
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Liberal
Arts/Sciences
Requirements
Promoted
Certifications
CONTENT STANDARDS AND COMPETENCIES
Competency # Competency
Analyze the physical and chemical structure of fibers as a basis for determining the
7303.D1.1 performance characteristics of textile products used by consumers.
Identify and evaluate characteristics of the major generic classifications of fibers that relate to
7303.D1.2 the aesthetics, durability, comfort, and care of textile products as they relate to consumer use.
Identify and assess the value of legislation relating to the labeling of textile products as it
7303.D1.3 impacts the consumer.
Identify and evaluate types and characteristics of yarns and evaluate their effect on the
7303.D1.4 appearance, performance, and care of textile products.
Identify and evaluate fabric construction methods and evaluate their appearance and
7303.D1.5 performance in textile products.
7303.D1.6 Identify and evaluate methods of coloring textiles and evaluate their use in textile products.
Identify and evaluate basic, surface, functional finishes in relation to the end use of textiles
7303.D1.7 products as they impact consumer use.
Identify textile categories and fiber through visual inspection, burning tests, and microscopic
7303.D1.8 examination.
Analyze textiles to identify fiber length, yarn characteristics, fabric construction, coloring
7303.D1.9 processes, and finishing processes.
Domain Fashion Design
7303.D2.1 Students will analyze design elements in the applied setting.
Explain the relationship between the culture, environment, location and available resources on
7303.D2.2 fashion design
7303.D2.3 Analyze examples of fashion and the use of design elements and principles
7303.D2.4 Demonstrate elements and principles of fashion design
7303.D2.5 Evaluate the business of fashion designers
7303.D2.6 Compare and contrast haute couture, runway fashion, and ready-to-wear
Domain Manufacturing and Distribution
7303.D3.1 Students will evaluate the manufacturing process and distribution of goods.
7303.D3.2 Examine the manufacturing processes for production of fabrics, textiles, and garments
7303.D3.3 Assess textile products and construction of goods
7303.D3.4 Compare and contrast global manufacturing processes and costs
7303.D3.5 Investigate distribution systems
7303.D3.6 Evaluate garment cost based on manufacturing and distribution processes
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Domain Fashion Promotion
7303.D4.1 Students will explain the use of fashion promotion in the fashion industry.
7303.D4.2 Examine the areas of the fashion business and explain their interrelationships
7303.D4.3 Analyze factors that contribute to quality customer relations
7303.D4.4 Demonstrate the principles, dynamics and nature of fashion and consumer fashion demand

Utilize correct fashion terminology for the written and oral communication of fashion ideas
7303.D4.5 and information

Apply the retail merchandising techniques, principles and procedures employed in the buying

7303.D4.6 and merchandising of fashion goods
7303.D4.7 Evaluate promotional strategies
Analyze operational costs such as mark ups, mark downs, cash flow, POS (point of sale), and
7303.D4.8 other factors affecting profit
Domain Research and Sustainability
7303.D5.1 Students will examine current research and sustainability practices and trends.
7303.D5.2 Summarize current research trends in the fashion industry

Apply appropriate research methodologies in investigating the textile, apparel, and fashion
7303.D5.3 industry

Examine ways the fashion industry is impacted by research in the fibers, yarns, fabrics, and
7303.D5.4 finishes industries

7303.D5.5 Analyze the impact of sustainability practices on the fashion industry
Fashion and Textiles Capstone
Career Cluster Arts, AV Tech, and Communications

Program of Study Fashion & Textile

NLPS Sequence D

Course Code 7304

Course Fashion Textile Capstone studies the evolution of Western dress from ancient times to the
Description twentieth century. Emphasis on representative style and change over time. Additionally, this

course will focus on the Identification of physical features which affect apparel quality.
Analysis of ready-to-wear apparel to identify features which produce desirable aesthetic and
functional performance is also covered.

Prereq(s)/Co- Principles of Fashion and Textiles; Textiles, Apparel, and Merchandising; Advanced Textiles

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/CTE)
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Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Less than Moderate Value Level Il

Bulletin 400 ® Any Home Economics K-12

Rules 46-47 e Consumer Homemaking Education 9-12 e Occupational Education (FACS) 9-12 e
Occupational Specialist I, 1
or lll in related course
approved for a CTE
pathway

Rules 2002 e CTE: Family & Consumer Sciences with high school setting ® Workplace Specialist | or I
in related course approved
for a CTE pathway

REPA/REPA 3 ® CTE: Family & Consumer Sciences 5-12 ® Workplace Specialist | or Il in related course

approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

Four Yr Course
Alignment

ISU: TAM 218; TAM 212

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Evolution of Costume
7304.D1.1 Identify the distinguishing characteristics of a piece of apparel or silhouette
7304.D1.2 Identify by name, items of dress or aspects of appearance

Associate distinguishing features of apparel and appearance with a particular period of time or
7304.D1.3 style name
7304.D1.4 Recognize a style or period by vocabulary, description, slide, line drawing, etc.
7304.D1.5 Describe the evolution of costume for men and women for a given period of time
7304.D1.6 Identify the first appearance of a particular aspect of dress

Identify elements, styles, or influences in current fashion that represent revivals or
7304.D1.7 interpretations of the past
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7304.D1.8 Analyze and interpret the change in apparel as it relates to change in culture over time
Domain Career Exploration and Experience
7304.D2.1 Students will apply career skills to the fashion industry.

Create the materials needed for development of portfolio/resume/etc. to successfully acquire
7304.D2.2 a job in the fashion industry.
7304.D2.3 Implement customer service practices in the real-world setting

Analyze the effects of security and inventory control strategies, cash and credit transaction
7304.D2.4 methods, laws, and worksite policies, on loss prevention and store profit
7304.D2.5 Integrate technology as a tool in the industry setting
7304.D2.6 Understand ethical and legal standards and principles that impact the fashion industry
7304.D2.7 Communicate professional attitudes and behaviors necessary to secure and hold a job
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Arts, AV Tech, and Communications

Interior Design

Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7132 | Principles of 7127 | Interior Design 7128 | Materials, Finishes | 7248 | Interior Design
Interior Design Fundamentals and Design Capstone
Career Cluster Arts, AV Tech, and Communications
Program of Study Interior Design
NLPS Sequence A
Course Code 7132
Course Principles of Interior Design introduces students to fundamental design theory and color
Description dynamics as applied to compositional design. Investigations into design theory and color

dynamics will provide experiences in applying design theory to three-dimensional concepts,
human factors and the psychology and social influences of space. These experiences will
develop student’s skills in creative problem solving, peer evaluation, and presentation skills.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Home Economics K-12
° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Occupational Education (FACS) 9-12
° Occupational Specialist I, Il or lll: Institutional & Home Management 9-12
° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or lll: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Family & Consumer Sciences with high school setting
° Workplace Specialist: Housing Occupations
° CTE: Trade & Industrial: Building Trades Technology
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Workplace Specialist: Building Trades Technology
Technology Education

REPA/REPA 3 CTE: Family & Consumer Sciences 5-12

CTE: Trade & Industrial Building Trades 5-12

CTE: Trade & Industrial: Interior Design 5-12
Workplace Specialist: Interior Design & Housing 9-12

Workplace Specialist: Building Trades/Construction 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course VISC 101: Design Fundamentals; EDSN 101: Design Fundamentals
Alignment
VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: TC Environmental Design (50.0408);
Credential
Liberal ITCC: General Education Core Elective (3), IVYT 113 Student Success in Technology
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Interior Design Fundamentals

7132.D1.1 Develop and demonstrate a working design vocabulary.

7132.D1.2 Define and apply design process theory.

7132.D1.3 Communicate specific design concepts.

7132.D1.4 Recognize and employ the elements and principles of design.

7132.D1.5 Recognize and employ color theory and color perception.

7132.D1.6 Demonstrate creative and visual problem-solving skills through exercises and/or projects
utilizing vector/raster-based graphics programs and/or other traditional processes.

7132.D1.7 Generate ideas notes and thumbnails manually.

7132.D1.8 Review and discuss the historical foundation of design in art.

7132.D1.9 Engage in critical peer evaluation.

Domain Design Fundamentals for Space

7132.D2.1 Utilize the principles of color mixing, color properties, schemes and harmonies.

7132.D2.2 Integrate color psychology into environmental applications.

7132.D2.3 Identify, describe and apply the design elements.

7132.D2.4 Identify, describe and apply the design principles.

7132.D2.5 Create 3-D models analyzing space, form, pattern, light and shadow.
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7132.D2.6 Utilize spatial organization techniques when creating designs.
7132.D2.7 Demonstrate an understanding of human behavior and how space can impact and influence
the users.
7132.D2.8 Present design solutions through preparation models and oral justification.
7132.D2.9 Evaluate compositions using critical thought processes.

Interior Design Fundamentals

Career Cluster Arts, AV Tech, and Communications

Program of Study Interior Design

NLPS Sequence B

Course Code 7127

Course Interior Design Fundamentals provides students with an overview of the field of interior
Description (environmental) design, including an understanding of fundamental construction knowledge

and skills needed in the field. Exercises include small scale space analysis and functional
planning based on user needs, furniture arrangement and selection, materials and finishes
considerations and presentation techniques. Students will also learn basics regarding building
practices, building structures, residential construction techniques, building materials and plan
reading. Includes building codes, sustainable design practices, and the preparation of site and
construction plans, elevations, sections, three-dimensional drawings details and hand
renderings as they relate to construction and presentation drawings.

Prereq(s)/Co- Principles of Interior Design

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |
Bulletin 400 ° Vocational Home Economics K-12
° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Occupational Education (FACS) 9-12
° Occupational Specialist I, Il or lll: Institutional & Home Management 9-12
° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or Ill: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Family & Consumer Sciences with high school setting
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Workplace Specialist: Housing Occupations

CTE: Trade & Industrial: Building Trades Technology
Workplace Specialist: Building Trades Technology
Technology Education

REPA/REPA 3 CTE: Family & Consumer Sciences 5-12

CTE: Trade & Industrial Building Trades 5-12

CTE: Trade & Industrial: Interior Design 5-12
Workplace Specialist: Interior Design & Housing 9-12

Workplace Specialist: Building Trades/Construction 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course EDSN 103: Introduction to Environmental Design; EDSN 107: Design and Construction
Alignment Graphics

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary ITCC: TC Environmental Design (50.0408);
Credential
Liberal ITCC: General Education Core Elective (3), IVYT 113 Student Success in Technology
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Interior Design

7127.D1.1 Coordinate the elements and principles of design into a harmonious space.

7127.D1.2 Demonstrate basic client interviewing skills.

7127.D1.3 Demonstrate a competency of furniture and fixture selection and arrangement through
projects involving living areas, kitchens and support space, bedrooms and bathrooms.

7127.01.4 Develop project solutions with concern for function, lifestyle, sustainability and aesthetics.

7127.D1.5 Utilize appropriate space allowances with concern for proxemics and human factors.

7127.D1.6 Demonstrate basic drafting skills.

7127.D1.7 Prepare client presentation: a. Select materials. b. Layout and compose presentation c. Use

appropriate equipment and mounting materials d. Include color rendering of floor plan
utilizing various media

7127.D1.8 Prepare an oral presentation to include a. Appropriate use of interior design vocabulary b.
Justification of design solution

Domain Design and Construction

7127.D2.1 Demonstrate accurate reading of construction documents and understanding of drawing
sequencing.
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7127.D2.2 Identify basic architectural styles.

7127.D2.3 Illustrate proficiency in basic drafting skills: architectural lettering, use of scale, architectural
symbols, legends and labeling.

7127.D2.4 Apply technical drafting skills through the use of exercises to create construction documents
including dimensioned floor plans, accurate line weights and lettering, foundation and framing
plans, interior and exterior elevations, working section detail drawings, cross sections, and
floor and window schedules.

7127.D2.5 Formulate building and structural solutions based on considerations such as sustainable
strategies, orientation and climate, economics and building codes.

7127.D2.6 Create representational drawings illustrating contour, shade and shadow techniques, and
rendered floor plans, site plans, elevations and pictorial drawings, using appropriate drafting
techniques.

7127.D2.7 Critique construction documents to include appropriate use of structural/architectural

nomenclature.

Materials, Finishes, and Design

Career Cluster Arts, AV Tech, and Communications

Program of Study Interior Design

NLPS Sequence C

Course Code 7128

Course Materials, Finishes, and Design examines the physical properties and characteristics of
Description furniture, materials, finishes, and architectural detailing. The course includes an intensive

study of textiles, including fiber sources, identification and classification to finish and
sustainable qualities. Students will apply textile knowledge to interior textile fabrications
including window treatments, upholstery, carpet and wall coverings. Content addresses
environmental issues and problems in specifying, estimating, and installing these materials.

Prereq(s)/Co- Principles of Interior Design; Interior Design Fundamentals

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Moderate Value Level |

Bulletin 400 ° Vocational Home Economics K-12
° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12

Rules 46-47 ° Occupational Education (FACS) 9-12
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Occupational Specialist I, Il or llI: Institutional & Home Management 9-12
Standard Trade & Industrial: Building Trades 9-12

Occupational Specialist I, Il or lll: Building Trades 9-12

Industrial Technology K-12

Industrial Education K-12

Rules 2002

CTE: Family & Consumer Sciences with high school setting
Workplace Specialist: Housing Occupations

CTE: Trade & Industrial: Building Trades Technology
Workplace Specialist: Building Trades Technology
Technology Education

REPA/REPA 3

ITCC Course
Alignment

CTE: Family & Consumer Sciences 5-12

CTE: Trade & Industrial Building Trades 5-12

CTE: Trade & Industrial: Interior Design 5-12

Workplace Specialist: Interior Design & Housing 9-12
Workplace Specialist: Building Trades/Construction 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

EDSN 104: Textiles for Interiors; EDSN 201: Materials and Finishes

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: TC Environmental Design (50.0408);

Liberal
Arts/Sciences
Requirements

ITCC: General Education Core Elective (3), IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Textile for Interiors

7128.D1.1 Use correct textile vocabulary & terminology

7128.D1.2 Identify and describe the characteristics of textiles, including fiber names, yarn types,
construction methods, finishing, dyeing, and printing techniques

7128.D1.3 Interpret fabric care and labeling information

7128.D1.4 Identify the legal, sustainability, and environmental issues related to textile production

7128.D1.5 Select appropriate textiles based on code requirements, test results, environmental impact,
end use suitability and consumer satisfaction

7128.D1.6 Calculate the appropriate yardage needed for window treatments

Domain Materials and Finishes
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7128.D2.1 Research and find information sources for varying project considerations.

7128.D2.2 Identify appropriate materials selection for a variety of client needs.

7128.D2.3 Recognize the installation requirements of various materials.

7128.D2.4 Utilize proper finish selections based on accurate knowledge of product properties, use,
specification liabilities, building codes and fire safety criteria.

7128.D2.5 Accurately specify, measure, cost, order and oversee installation of various materials.

7128.D2.6 Specify appropriate interior components such as moldings, doors, hardware, fireplaces and
architectural details.

7128.D2.7 Specify appropriate ceiling treatments, window coverings, floor coverings, wall coverings,
upholstery, and a variety of building materials and finishes.

7128.D2.8 Measure and figure quantities and pricing for window treatments, wall coverings, floor
coverings, and upholstery.

7128.D2.9 Coordinate guidelines for contract documents and specifications.

7128.D2.10 Demonstrate an understanding of how to use the Sweets catalogs.

7128.D2.11 Understanding of cabinet construction including joinery, materials of construction, hardware,
etc.

7128.D2.12 Write accurate specifications for architectural detailing including commercial floor and wall
systems, interior finishes, doors, windows, trim and moldings, hardware, and custom case
goods.

7128.D2.13 Prepare contract documents to include typed finish schedules, control sheets or purchase
requisitions; Floor plans keyed to schedule.

7128.D2.14 Prepare work orders to communicate to the craftsperson the fabrication concept and pricing.

7128.D2.15 Prepare an oral presentation for project critique to include appropriate use of interior finishes

vocabulary; justification of design solution.

Interior Design Capstone

Career Cluster

Arts, AV Tech, and Communications

Program of Study Interior Design
NLPS Sequence D
Course Code 7248

Course The Interior Design Capstone course is designed to provide students a chance to extend their
Description knowledge and skills through additional course work and a work-based learning experience.
Prereq(s)/Co- Principles of Interior Design; Interior Design Fundamentals; Materials, Finishes, and Design
Req(s)

Credits Credits: 2 semester course, 2 semester required, 1-3 credits per semester, 6 credits max

Counts Toward

Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status

X (PCL/CTE)
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Additional Notes

ADDITIONAL COURSE INFO

ITCC Course
Alignment

Funding Moderate Value Level Il
Bulletin 400 ° Vocational Home Economics K-12
° Standard Trade & Industrial: Building Trades K-12
° Industrial Arts 7-12, K-12
Rules 46-47 ° Occupational Education (FACS) 9-12
° Occupational Specialist I, Il or lll: Institutional & Home Management 9-12
° Standard Trade & Industrial: Building Trades 9-12
° Occupational Specialist I, Il or Ill: Building Trades 9-12
° Industrial Technology K-12
° Industrial Education K-12
Rules 2002 ° CTE: Family & Consumer Sciences with high school setting
° Workplace Specialist: Housing Occupations
° CTE: Trade & Industrial: Building Trades Technology
° Workplace Specialist: Building Trades Technology
° Technology Education
REPA/REPA 3 ° CTE: Family & Consumer Sciences 5-12
° CTE: Trade & Industrial Building Trades 5-12
° CTE: Trade & Industrial: Interior Design 5-12
° Workplace Specialist: Interior Design & Housing 9-12
° Workplace Specialist: Building Trades/Construction 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

EDSN 108: Environmental Design and Space Planning; EDSN 115: Basic CAD for Environmental
Designers

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

ITCC: TC Environmental Design (50.0408);

Liberal
Arts/Sciences
Requirements

ITCC: General Education Core Elective (3), IVYT 113 Student Success in Technology

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Environmental Design and Space Planning
7248.D1.1 Demonstrate understanding of space planning through: Accurate furniture and equipment

arrangements to facilitate specific tasks, social gatherings, conferring, etc; Appropriate
furnishings based upon global human factors and ergonomics; Provisions for adequate traffic
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allowances.

7248.D1.2 Apply universal design principles.

7248.D1.3 Prepare a pre-design program including interview questionnaires or information sheets
utilized to obtain research data.

7248.D1.4 Prepare an appropriate and accurate written design concept for a variety of design projects.

7248.D1.5 Prepare an oral presentation for class critique to include appropriate use of environmental
vocabulary; justification of design solutions; awareness of sustainable design practices and
materials.

Domain Basic CAD for Environmental Designers

7248.D2.1 Identify CAD hardware and software.

7248.D2.2 Review the basic commands for file handling, formatting, and editing.

7248.D2.3 Demonstrate the ability to use the main drawing and editing commands to create architectural
working drawings.

7248.D2.4 Demonstrate ability to create site plans, floor plans, elevations, sections, and detail drawings
with the following layers: Furniture, fixtures and equipment layout; Reflected ceiling/lighting
plan; Electrical, plumbing, and HVAC plans; Dimensioning and labeling.

7248.D2.5 Demonstrate proper layer management utilizing paper space to create a set of complete
drawings.

7248.D2.6 Establish text styles and dimension styles.

7248.D2.7 Utilize manufacturer’s reference/block libraries and demonstrate their use in architectural
exterior and interior drawings: Create a library of furniture/elements; Create symbols to be
used in a symbols library.

7248.D3.1 Prepare a portfolio of work related to interior design concepts
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Arts, AV Tech, and Communications
Radio and Television
Principles CTE Concentrator A CTE Concentrator B Pathway Capstone
7139 Principles of 7306 | Audio and Video 7307 | Mass Media 7308 | Radio & TV
Broadcasting Production Production Broadcasting
Essentials Capstone
Principles of Broadcasting
Career Cluster Arts, AV Tech, and Communications
Program of Study Radio and TV
NLPS Sequence A
Course Code 7139
Course The purpose of the Principles of Broadcasting course is to provide entry-level fundamental
Description skills for students who wish to seek or pursue opportunities in the field of broadcasting or

mass media. Students will explore the technical aspects of audio and sound design for radio
production and distribution, as well as, the technical aspects of video production and

distribution.
Prereq(s)/Co- None
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 ° Radio & Television 9-12
° Industrial Arts 7-12, K-12
° English 7-12 and work experience in communications/media
° Journalism 7-12

Rules 46-47 ° Radio & Television 9-12
° Occupational Specialist: Marketing: Radio & Television 9-12
° Industrial Technology K-12
° Industrial Education K-12
° English 9-12 and work experience in communications/media
° Journalism 9-12

Rules 2002 ° Workplace Specialist: Marketing: Radio/TV/ Telecommunications
° Technology Education with high school setting
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° Language Arts with high school setting and work experience in
communications/media
° Journalism with high school setting

REPA/REPA 3 Workplace Specialist: Radio & TV 9-12

Technology Education 5-12

Journalism 5-12

Language Arts 5-12 and work experience in communications/media
Workplace Specialist: Interactive Media 9-12

CTE: Trade & Industrial: Interactive Media 5-12

CTE: Trade & Industrial: Radio & TV 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course VISC 105: Video and Sound
Alignment
VU Course Introduction to Audio-Video Production
Alignment
Four Yr Course
Alignment
Postsecondary VU: A.S. Broadcasting (10.0202)
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Introduction to Audio/Video Production
7139.01.1 Students will be introduced to hardware and software used in the audio and video industry.
Students will be able to identify, and become familiarized with, hardware and software used in
7139.D1.2 the audio and video industry.
7139.01.3 Students will demonstrate how the hardware and software operates.
Students will gain knowledge in the theory of mass media (print, radio, television, digital) and
7139.01.4 its uses in modern society.
Students will gain an appreciation of the industry as well as have a deeper understanding of
7139.D1.5 careers in modern society.
Domain Additional
7139.D02.1 Demonstrate general safety rules for equipment operation and lab
7139.D2.2 Perform safe practices when operating equipment
7139.D2.3 Demonstrate proper equipment storage for safe transportation
7139.D2.4 Determine proper cables for set-up and operation of production equipment
7139.D2.5 Use standard safety practices for all classroom laboratory and field investigations
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7139.D2.6 Identify and describe stages of the scripting process
7139.D2.7 Construct scripts using established formats
7139.D2.8 Define terminology used in broadcast scriptwriting
7139.D2.9 Apply concepts of stages of production

Explain the history and development of the audio and video industry and it’s impact on today’s

7139.02.10 media
Explain how audible messages are converted into signals for transmission of information and

7139.02.11 data
7139.D2.12 Explain camera functions and how electrical signals are converted into images on a screen

Audio and Video Production Essentials

Career Cluster Arts, AV Tech, and Communications

Program of Study Radio & TV

NLPS Sequence B

Course Code 7306

Course Audio and Video Production Essentials provides an in-depth study on audio and video
Description production techniques for radio, television, and digital technologies. Students will learn skills

necessary for audio production and on-air work used in radio and other digital formats.
Additionally, experience will be gained in the development of the video production process;
including skills in message development, directing, camera, video switcher, and character
generator operations.

Prereq(s)/Co- Principles of Broadcasting

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 ° Radio & Television 9-12
° Industrial Arts 7-12, K-12
° English 7-12 and work experience in communications/media
° Journalism 7-12

Rules 46-47 Radio & Television 9-12

Occupational Specialist: Marketing: Radio & Television 9-12
Industrial Technology K-12

Industrial Education K-12

English 9-12 and work experience in communications/media
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° Journalism 9-12
Rules 2002 ° Workplace Specialist: Marketing: Radio/TV/ Telecommunications
° Technology Education with high school setting
° Language Arts with high school setting and work experience in
communications/media
° Journalism with high school setting
REPA/REPA 3 ° Workplace Specialist: Radio & TV 9-12
° Technology Education 5-12
o Journalism 5-12
° Language Arts 5-12 and work experience in communications/media
° Workplace Specialist: Interactive Media 9-12
° CTE: Trade & Industrial: Interactive Media 5-12
° CTE: Trade & Industrial: Radio & TV 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course BCST 120 Audio Production; BCST 140 TV Production |
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Audio Production

7306.D1.1 Gain knowledge on microphone types, construction, and their usages

7306.D1.2 Understand audio recording/editing equipment and its purpose

7306.D1.3 Knowledge of Scripting Formats for audio production

7306.D1.4 Knowledge of audio editing software for industry standards

7306.D1.5 Demonstrate knowledge of Television Production process and component of the Television
production team

Domain TV Production |

7306.D2.1 Knowledge of Camera Framing and Composition

7306.D2.2 Knowledge of Scripting Formats for video production

7306.D2.3 Television Studio and Field Operations
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7306.D2.4 Demonstrate different editing methods, equipment, and techniques in the production of a
story
7306.D2.5 Demonstrate the use of a computer in broadcast/video production applications
7306.D2.6 Demonstrate basic lighting techniques
7306.D2.7 Design video projects incorporating professional video principles
7306.D2.8 Demonstrate proper use of audio equipment to record quality audio track
7306.D2.9 Design audio projects incorporating professional audio principles
7306.D2.10 Demonstrate proper use and operation of studio equipment and production techniques
while working as part of a production team
7306.D2.11 Identify elements of set design and aesthetics
7306.D2.12 Reinforce professionalism in verbal, nonverbal, and written communication.
7306.D2.13 Introduce and incorporate ethics and media literacy
Mass Media Production
Program of Study Radio & TV
NLPS Sequence C
Course Code 7307
Course Mass Media Production will focus on the study of theory and practice in the voice and visual
Description aspects of radio and television performance. In addition, this course introduces the skills used

to acquire and deliver news stories in a digital media format. Students will learn how to
research issues and events, interview news sources, interact with law enforcement and
government officials, along with learning to write in a comprehensive news style.

Prereq(s)/Co- Principles of Broadcasting; Audio and Video Production Essentials

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level |

Bulletin 400 ° Radio & Television 9-12
° Industrial Arts 7-12, K-12
° English 7-12 and work experience in communications/media
° Journalism 7-12

Rules 46-47 ° Radio & Television 9-12
° Occupational Specialist: Marketing: Radio & Television 9-12
° Industrial Technology K-12
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° Industrial Education K-12
° English 9-12 and work experience in communications/media
° Journalism 9-12
Rules 2002 ° Workplace Specialist: Marketing: Radio/TV/ Telecommunications
° Technology Education with high school setting
° Language Arts with high school setting and work experience in
communications/media
° Journalism with high school setting

REPA/REPA 3 Workplace Specialist: Radio & TV 9-12

Technology Education 5-12

Journalism 5-12

Language Arts 5-12 and work experience in communications/media
Workplace Specialist: Interactive Media 9-12

CTE: Trade & Industrial: Interactive Media 5-12

CTE: Trade & Industrial: Radio & TV 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment
VU Course BCST 110 Media Performance*; BCST 112 News Gathering & Storytelling*
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Media Performance

7307.D1.1 Understand the role and responsibilities of the announcer/newscaster in broadcast, cable,
and film media

7307.D1.2 Understand the specialized skills and requirements needed for a career in announcing

7307.D1.3 Analyze broadcast copy for key points, meaning, and emphasis

7307.D1.4 Demonstrate a working knowledge of the physiology of speech, voice technique and proper
pronunciation

7307.D1.5 Demonstrate the ability to announce for radio, audio recording, and voice-over work
according to accepted professional standards

7307.D1.6 Demonstrate the ability to announce on camera for television, with an emphasis placed on
news delivery.

Domain News Gathering & Storytelling
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7307.D2.1 Demonstrate an understanding of how to research news stories
7307.D2.2 Develop skills to write short and long-form broadcast style news stories
7307.D2.3 Acquire basic understanding of software used in a newsroom
7307.D2.4 Develop an understanding of how a newsroom operates
7307.D2.5 Acquire experience in interviewing subjects for news stories
7307.D2.6 Demonstrate the ability to create news stories using video and audio
7307.D2.7 Demonstrate the ability to meet news deadlines
7307.D2.8 Demonstrate proper use and operation of studio equipment and production techniques
while working as part of a production team
7307.D2.9 Demonstrate proficiency in on-air performance
7307.D2.10 Apply and adapt programming elements using audience analysis
7307.D2.11 Students integrate concepts of programming
7307.D2.12 Demonstrate practices of delivery or performance while on-air
7307.D2.13 Recommend technically acceptable visual components for on-air talent
7307.D2.14 Use different internet platforms to tell stories and produce content
Radio & TV Broadcasting Capstone
Career Cluster Arts, AV Tech, and Communications
Program of Study Radio & TV
NLPS Sequence D
Course Code 7308
Course This course will cover a variety of domains further building on skills in video production, and
Description broadcast industry practices specific to radio, television, and digital media. Attention will be

given to cross-industry synergies, emerging technologies, and the global market for media.
Students are highly encouraged to do a video newscast or radio practicum to gain real world
experience. In most cases this practicum may be completed through a school-based

enterprise.
Prereq(s)/Co- Principles of Broadcasting; Audio and Video Production Essentials; Mass Media Production
Req(s)
Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum
Counts Toward Counts as a Directed Elective or Elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding Less than Moderate Value Level Il
Bulletin 400 ° Radio & Television 9-12
° Industrial Arts 7-12, K-12
° English 7-12 and work experience in communications/media
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Journalism 7-12

Rules 46-47

Radio & Television 9-12

Occupational Specialist: Marketing: Radio & Television 9-12
Industrial Technology K-12

Industrial Education K-12

English 9-12 and work experience in communications/media
Journalism 9-12

Rules 2002

° Workplace Specialist: Marketing: Radio/TV/ Telecommunications
° Technology Education with high school setting

° Language Arts with high school setting and work experience in
communications/media

° Journalism with high school setting

REPA/REPA 3

ITCC Course
Alignment

Workplace Specialist: Radio & TV 9-12

Technology Education 5-12

Journalism 5-12

Language Arts 5-12 and work experience in communications/media
Workplace Specialist: Interactive Media 9-12

CTE: Trade & Industrial: Interactive Media 5-12

CTE: Trade & Industrial: Radio & TV 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

VU Course
Alignment

JOUR 216 Mass Communications*; BCST 206 TV Production Il - Field Production);

Four Yr Course
Alignment

USI: RTV 150
USI: Practicum Broadcasting

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency Competency

Domain Mass Communications

7308.D1.1 Define the concept of media literacy

7308.D1.2 Define the concept of media convergence

7308.D1.3 Interpret the historical significance of traditional mass mediums

7308.D1.4 Analyze how traditionally separate forms of mass media interact in a modern, interconnected,

diverse society
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7308.D1.5 Apply ethical thinking to critical issues in mass media

Domain TV Production Il - Field Production

7308.D2.1 Demonstrate the proper set up and use professional field video production equipment
including, camera, tripod, microphones, cables, and lighting

7308.D2.2 Understand the different roles of a production crew in field production

7308.D2.3 Edit digital media for field production

7308.D2.4 Understand media formats and digital process used in the production of media

Domain Lighting Principles

7308.D3.1 Identify the components needed for basic lighting

7308.D3.2 Construct a lighting design for a basic interview

7308.D3.3 Construct a lighting design that conveys a specific mood

Domain Set Design Principles

7308.D4.1 Identify elements of set design and aesthetics

7308.D4.2 Apply design principles to a field location taping

7308.D4.3 Apply design principles to a specified studio taping

Domain Storytelling

7308.D5.1 Recognize and explain storytelling elements as presented in video and film

7308.D5.2 Formulate script ideas utilizing storytelling principles

7308.D5.3 Evaluate effectiveness of storytelling

Domain Law and Ethics

7308.D6.1 Identify and evaluate communication law issues

7308.D6.2 Apply communication law to broadcasts and projects

Domain Career Opportunities and Employment Skills

7308.D7.1 Identify careers available in digital communications and the entertainment media

7308.D7.2 Investigate careers available by conducting job searches in digital communications and the
entertainment media

7308.D7.3 Construct a professional resume

7308.D7.4 Produce a professional portfolio that demonstrates abilities

7308.D7.5 Recognize and apply industry standard terminology

7308.D7.6 Recognize the organizational structure of the industry

7308.D7.7 Recognize and demonstrate preparation for and performance in professional interviews
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Career Cluster Business Management, Marketing and Finance
Program of Study
NLPS Sequence Introductory Course
Course Code 4508
Course Technical/Business Communications provides students with the communication and problem-
Description solving skills to function effectively in the workplace. Areas study include written/oral/visual

communication, listening, informational reading, Internet research/analysis, and electronic
communication. Concepts addressed will included adapting communication to the situation,
purpose, and audience. Students produce documents related employee handbooks,
instructional manuals, employment communication, organizational communication, business
reports, and social/professional situations using word processing, presentation, multimedia,
and desktop publishing software.

Prereq(s)/Co- None

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status | X (PCL/CTE)

Additional Notes

ADDITIONAL COURSE INFO

Funding

Bulletin 400 ® Business Education with Shorthand 7-12 e English 7-12

Rules 46-47 ® Business Education 9-12 e English 9-12

Rules 2002 ® Business with high school setting ® CTE: Business Services & Technology with high school
setting ® Language Arts with high
school setting

REPA/REPA 3 ® Business 5-12 e CTE: Business Services & Technology 5-12 e CTE: Business & Information

Technology 5-12 e Language Arts 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
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Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency

Domain Introduction

Core Standard 1 Students understand the nature of oral, visual, and written communication in the workplace.

TBC-1.1 Identify Who, What, Why, and How in Technical/Business Communication

TBC-1.2 Understand the importance of technical/business communication in the workplace

TBC-1.3 Introduce concepts of situation, purpose, and audience

TBC-1.4 Understand that workplace communication is always situational (that it always has a reason or
is a response) and is always part of a complex communication network

TBC-1.5 Recognize that technical/business documents include but are not limited to proposals,
technical articles, abstracts, reports, letters, memos, e-mail, manuals, outlines, flyers

Domain Gathering and Assessing Information/Resources

Core Standard 2

Students locate, assess, and use information from a variety of print and online sources.

TBC-2.1

Locate print and online information to aid in decision making and strengthening arguments

TBC-2.2 Determine authority and validity of sources/resources

TBC-2.3 Understand how statistics can be interpreted and manipulated

TBC-2.4 Identify and assess common logical fallacies, such as over-generalization and distorted data

TBC-2.5 Understand ethical issues involved in gathering, displaying, and interpreting data

TBC-2.6 Identify content and design errors in visual displays of data such as tables, graphs, and charts

TBC-2.7 Use research strategies to confirm accuracy of information in technical/business
communication

Domain Informational Reading

Core Standard 3

Students read and analyze for content, interpretation, and inference.

TBC-3.1

Identify and analyze the situation, purpose, and audience when reading print and online
material

TBC-3.2 Apply reading skills to gather information from print and online material

TBC-3.3 Analyze the integrity of printed and online material

TBC-3.4 Use context clues to recognize word meaning

TBC-3.5 Select appropriate reading method for a particular situation (e.g., skimming, scanning, speed
reading, and in-depth reading)

TBC-3.6 Distinguish between literal and inferential statements

TBC-3.7 Discuss print and online persuasive information and its impact on decision making

TBC-3.8 Interpret technical/business correspondence, professional articles, and supporting graphic
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materials

TBC-3.9 Interpret and use information from manuals, computer printouts, and electronic sources

TBC-3.10 Explain career-specific terminology

TBC-3.11 Analyze and synthesize information from print and electronic sources to create a group project
or product

Domain Written Communication

Core Standard 4 Students plan and write documents that are appropriate for the situation, purpose and
audience.

TBC-4.1 Analyze the situation, purpose, and audience to guide the planning, writing, and revising of
written material

TBC-4.2 Develop and use a writing process appropriate to the situation

TBC-4.3 Design letters, memos, and reports that conform to workplace standards and conventions

TBC-4.4 Demonstrate and understand effective layout, design, and typography

TBC-4.5 Create technical/business documents and presentations that are informational, persuasive,
and analytical

TBC-4.6 Avoid biased language (e.g., sex, gender, race, etc.)

TBC-4.7 Revise and edit documents to improve content and effectiveness

TBC-4.8 Prepare industry-specific technical reports that incorporate graphic aids

TBC-4.9 Analyze and respond to complex business case studies

TBC-4.10 Research, analyze, and prepare collaboratively a written response to a complex business
project

Domain Oral Communication

Core Standard 5

Students communicate in a clear, courteous, concise, and appropriate manner.

TBC-5.1

Analyze the situation, purpose, and audience to guide the planning and presentation of oral
communication

TBC-5.2 Select language, visuals, and method of delivery appropriate to the situation

TBC-5.3 Use proper telephone techniques and etiquette

TBC-5.4 Ask questions with confidence to elicit general and specific information

TBC-5.5 Respond to questions directly and appropriately

TBC-5.6 Organize thoughts to reflect logical thinking before speaking

TBC-5.7 Identify regional and cultural differences in spoken communication; use oral language that is
comprehensible to the audience

TBC-5.8 Plan and present short presentations individually and as a member of a group

TBC-5.9 Interact effectively with people from varying international, cultural, ethic, and racial
backgrounds

TBC-5.10 Function as a team member to identify and solve several problems inherent in a capstone
project

TBC-5.11 Present findings of capstone projects in a formal presentation using appropriate graphics,

media, and support materials
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TBC-5.12 Deliver impromptu and planned speeches with confidence

TBC-5.13 Advocate a specific cause

TBC-5.14 Serve effectively as an interviewer or interviewee in public relations, civic, media, and
community situations

Domain Listening

Core Standard 6 Students listen discriminately and respond appropriately to oral communication.

TBC-6.1 Analyze the situation, purpose, and audience of an oral message

TBC-6.2 Listen discriminately in order to separate verifiable information from opinion

TBC-6.3 Critique media and oral presentations analytically and critically

TBC-6.4 Assess and respond to a speaker’s nonverbal messages

TBC-6.5 Identify and overcome major barriers to enhance active listening

TBC-6.6 Direct courteous attention to multiple speakers within a group to obtain key facts

Domain Communication Through Technology

Core Standard 7 Students enhance the effectiveness of communication through the use of technology.

TBC-7.1 Analyze the situation, purpose, and audience when using technology to communicate

TBC-7.2 Operate electronic message technologies to include facsimile machines, voice mail, conference
calls, pagers, and e-mail

TBC-7.3 Use computer networks (e.g., communicating computers, Internet, or on-line databases) to
facilitate collaborative or individual learning and communicating

TBC-7.4 Discuss the use of the following communicating systems: WATS lines, LAN system, cellular
technology, and voice recognition dictation

TBC-7.5 Enhance documents through the use of advanced layout, design, and graphics production
software and scanning hardware

TBC-7.6 Address the ethical issues regarding intellectual property and dissemination of information
generated electronically

TBC-7.7 Apply the rules of electronic messaging etiquette

TBC-7.8 Evaluate and select messages that may be addressed best by electronic media

TBC-7.9 Incorporate the use of international electronic resources such as Internet in complex projects

Domain Employment Communication

Core Standard 8

Students integrate communication in the pursuit of employability.

TBC-8.1

Research the job market and specific potential employers using personal and electronic
networks

TBC-8.2 Write a formal application letter, print and scannable versions of a resume, and a follow-up
(thank you) letter for job opportunities

TBC-8.3 Develop an employment portfolio

TBC-8.4 Demonstrate proper business and dining etiquette

TBC-8.5 Complete employment application forms

TBC-8.6 Demonstrate appropriate interviewing techniques (dress, questions, etc.)

TBC-8.7 Understand employer expectations (punctuality, dependability, willingness to learn,
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cooperation, etc.)
TBC-8.8 Identify employee expectations (health and safety, evaluations, fairness, pay, benefits, rights,
labor/management relations, etc.)

Business Math (Applied Business Math)

Career Cluster Business Management, Marketing and Finance

Program of Study

NLPS Sequence Introductory

Course Code 4512

Course Business Math is a course designed to prepare students for roles as entrepreneurs, producers,
Description and business leaders by developing abilities and skills that are part of any business

environment. A solid understanding of math including algebra, basic geometry, statistics, and
probability provides the necessary foundation for students interested in careers in business
and skilled trade areas. The content includes mathematical operations related to accounting,
banking and finance, marketing, and management. Instructional strategies should include
simulations, guest speakers, tours, Internet research, and business experiences.

Prereq(s)/Co- Algebra |

Req(s)

Credits Credits: 1 to 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as an elective or directed elective for all diplomas

Fulfills a Mathematics requirement for the General Diploma or Certificate of Completion only.
Qualifies as a quantitative reasoning course

Dual Credit Status

Additional Notes May be offered as an applied course.

ADDITIONAL COURSE INFO

Funding

Bulletin 400 ® Business Education 7- 12 e Distributive Education K-12 e Mathematics 7-12

Rules 46-47 ® Business Education 9-12 e Marketing Education 9-12 e Distributive Education K-12 e
Business Education with Vocational Endorsement 9-12 @ Mathematics 9-12 ® General Math
5-12

Rules 2002 ® Business with high school setting ® CTE: Marketing with high school setting ® CTE: Business
Services & Technology with high school setting @ Mathematics with high school setting

REPA/REPA 3 ® Business 5-12 e Mathematics 5-12 @ CTE: Marketing 5-12 @ CTE: Business Services &

Technology 5-12 e CTE: Business & Information Technology 5-12

POSTSECONDARY AND CREDENTIAL INFORMATION
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ITCC Course
Alignment

VU Course
Alignment

Four Yr Course
Alignment

Postsecondary
Credential

Liberal
Arts/Sciences
Requirements

Promoted
Certifications

Competency #

CONTENT STANDARDS AND COMPETENCIES

Competency

Domain

Math Concepts

Core Standard 1

Students demonstrate the knowledge and skills necessary to determine the correct algebraic
process to solve problems for a variety of business situations.

BMH-1.1 Reinforce basic math skills, such as but not limited to percents, decimals, and fractions, and
algebraic skills of solving equations with one or two variables

BMH-1.2 Select and use appropriate formulas to solve problems

BMH-1.3 Construct and solve an equation for a given problem using units

BMH-1.4 Determine if a solution to an algebraic computation is reasonable

BMH-1.5 Use algebraic graphs in real world situations

BMH-1.6 Apply complex functions to business financials

Core Standard 2 Students apply geometry principles to solve problems for a variety of business situations.

BMH-2.1 Demonstrate ability to take measurements and convert as needed

BMH-2.2 Use formulas and geometric reasoning necessary for area, perimeter, circumference,
diameter, and volume

BMH-2.3 Determine if a solution to a geometry computation is reasonable

Core Standard 3

Students analyze and interpret data using common probability and statistical procedures to
solve problems for a variety of business situations.

BMH-3.1 Construct, read, and interpret tables, charts, and graphs

BMH-3.2 Use probability concepts to predict events

BMH-3.3 Construct and interpret frequency distribution

BMH-3.4 Calculate measures of range and central tendency (e.g., mean, median, mode)

BMH-3.5 Determine if a solution to probability and statistical computation is reasonable

Domain Accounting Principles

Core Standard 4 Students apply math concepts to analyze and solve problems related to accounting principles

for business.
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BMH-4.1 Calculate equity using the accounting equation

BMH-4.2 Calculate and plan for taxes including sales, income, and property

BMH-4.3 Calculate cost of goods sold, gross profit, operating expenses, and net profit

BMH-4.4 Determine cost of goods sold using different inventory valuation methods (e.g., LIFO, FIFO)

BMH-4.5 Calculate manufacturing costs and break-even point

BMH-4.6 Calculate and plan for a variety of expenses

BMH-4.7 Calculate company or department overhead based on various situations (e.g., sales or floor
space)

BMH-4.8 Calculate depreciation of assets using various methods (e.g., declining-balance method, sum-
of-the-years method)

BMH-4.9 Compare the costs of renting, leasing, or buying plant or current assets

Core Standard 5 Students apply math concepts to analyze and solve problems related to payroll for business.

BMH-5.1 Calculate and maintain employee payroll records

BMH-5.2 Calculate employee and employer taxes and prepare related reports

BMH-5.3 Calculate fringe benefits and analyze their effect on the total wage package

BMH-5.4 Analyze costs of recruiting, placing, and training employees

Domain Banking and Financial Services

BMH-6.1 Maintain checking account records (e.g., checks, check register, and deposit slips)

BMH-6.2 Show a reconciliation of a bank statement

BMH-6.3 Compare and contrast different financial institutions and their services

BMH-6.4 Assess data from the stock markets used in making investment decisions

Core Standard 7

Students apply math concepts to analyze and solve problems related to the principles of
business finance.

BMH-7.1 Calculate various types of interest, (e.g., simple, compound, variable, exact, or ordinary)

BMH-7.2 Calculate the costs associated with installment purchases

BMH-7.3 Compare cash price to installment price in order to make a purchasing decision

BMH-7.4 Compute the monthly payment, interest, and total amount required to amortize a loan (e.g.,
mortgage)

BMH-7.5 Compare and contrast benefits and cost of long-term debt options for promissory notes and
bonds

BMH-7.6 Compare and contrast benefits and costs of investment options (e.g., money-markets, CD’s,
stocks, bonds)

BMH-7.7 Understand and calculate present value and future value

BMH-7.8 Determine the finance charges on credit card balances

BMH-7.9 Compare and contrast the advantages and disadvantages of employee credit card use for
business expenses

BMH-7.10 Compare and contrast the advantages and disadvantages of offering credit to customers

Domain Marketing Principles

Core Standard 8 Students apply math concepts to analyze and solve problems related to marketing principles
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for business.

BMH-8.1 Compare and contrast expenses associated with various advertising mediums

BMH-8.2 Compute extensions, subtotals, sales tax, and sales totals for a sales transaction

BMH-8.3 Compute markup or markdown

BMH-8.4 Calculate and analyze different types of trade discounts

BMH-8.5 Calculate the response rate and results of surveys

BMH-8.6 Analyze demographic information to make sound marketing decisions

BMH-8.7 Using trend data and forecasting models, calculate future sales

BMH-8.8 Calculate and analyze market share

BMH-8.9 Plan and design various displays for products with different size and shape requirements

Domain Management Principles

Core Standard 9 Students apply math concepts to analyze and solve problems related to management
principles.

BMH-9.1 Interpret financial statements to make sound managerial decisions

BMH-9.2 Create and analyze budgets

BMH-9.3 Calculate inventory balances and stock reorder points

BMH-9.4 Calculate necessary ratios to make sound managerial decisions

BMH-9.5 Calculate the cost of full-time versus part-time employees

BMH-9.6 Compare and contrast the different types and costs relating to insurance (e.g.
property, automobile, bonding)

Domain Communication

Core Standard 10

Students develop skills to create and present accurate and effective communication for
specific business-related purposes and audiences.

BMH-10.1 Use clear and legible handwriting in all written work and communication

BMH-10.2 Demonstrate active listening skills

BMH-10.3 Use discussion skills to assume leadership and participant roles

BMH-10.4 Use research, composition, and oral skills to present information for a variety of situations
utilizing appropriate technology

BMH-10.5 Work cooperatively with peers and authority figures

BMH-10.6 Use clear and concise writing skills to describe, explain, and inform various audiences

BMH-10.7 Follow and interpret directions, graphs, charts and diagrams found in technical writing

BMH-10.8 Use appropriate industry terminology
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Introduction to Business

Career Cluster Business Management, Marketing and Finance

Program of Study

NLPS Sequence Introductory

Course Code 4518

Course Introduction to Business introduces students to the world of business, including the concepts,
Description functions, and skills required for meeting the challenges of operating a business in the twenty-

first century on a local, national, and/or international scale. The course covers business
management, entrepreneurship, marketing fundamentals, and business ethics and law. The
course develops business vocabulary and provides an overview of business and the role that
business plays in economic, social, and political environments.

Prereq(s)/Co- None

Req(s)

Credits Credits: 1 to 2 semester course, 1 credit per semester, 2 credits maximum
Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status

Additional Notes

ADDITIONAL COURSE INFO

Funding Introductory
Bulletin 400 e Business Education 7- 12 e Distributive Education
K-12
Rules 46-47 ® Business Education 9-12 e Marketing Education 9-12 e Distributive Education K-12 e

Business Education with
Vocational Endorsement
9-12

® Occupational Specialist I, II
or lll in related course
approved for a CTE

pathway

Rules 2002 ® Business with high school setting ® CTE: Marketing with high
school setting

® CTE: Business Services &

Technology with high

school setting

e Workplace Specialist | or |l

in related course approved

for a CTE pathway
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REPA/REPA 3 ® Business 5-12 e CTE: Business Services & Technology 5-12 e CTE: Business & Information
Technology 5-12

e CTE: Marketing 5-12

e Workplace Specialist | or Il in related

course approved for a CTE pathway

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES

Competency # Competency
Domain Business Management
Core Standard 1 Students integrate knowledge of business management functions and strategies, managerial

leadership and decision processes, management of human resource development, and
business communication to increase organizational efficiency.

IBU-1.1 Illustrate the styles, levels and functions of business management

IBU-1.2 List the qualities essential for various types of managers

IBU-1.3 Recognize the appropriate leadership style for a given situation

IBU-1.4 Explain the importance of risk management

IBU-1.5 Use a rational decision-making process in establishing short- and long-term goals

IBU-1.6 Identify the cycle of recruitment, hiring, training, evaluation, and dismissal of employees

IBU-1.7 Explain the need to be aware of Equal Employment Opportunity Act

IBU-1.8 Diagnose appropriateness of various examples of verbal and nonverbal business
communications

IBU-1.9 Adapt language for audience, purpose, and situation

IBU-1.10 Use oral and written communication skills in creating, expressing, and interpreting information
and ideas including technical terminology and information

Domain Marketing

Core Standard 2 Students apply the concepts of marketing functions, plans, and strategies to develop

appropriate methods to serve potential customers.

IBU-2.1 Define marketing and its impact on society
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IBU-2.2 Distinguish the functions of marketing and their importance in successful product marketing
IBU-2.3 Recognize and explain the four utilities of marketing
IBU-2.4 Interpret how the marketing concept relates to business management
IBU-2.5 Show how changes in the marketing mix (4 Ps of Marketing) effect the success factor of
marketing strategies
IBU-2.6 Establish a target market for a particular product or service
IBU-2.7 Identify patterns of appropriate customer service that increase company profits
IBU-2.8 Investigate the effect of customer input and feedback
IBU-2.9 Investigate the overall influence of the customer in marketing strategies
Domain Entrepreneurship
Core Standard 3 Students apply concepts of economic conditions, market competitions, financing strategies,

innovation and opportunity recognition while integrating their knowledge of business
management and marketing principles in order to design and develop a successful new

venture.
IBU-3.1 Define entrepreneurship
IBU-3.2 List the characteristics of a successful entrepreneurship
IBU-3.3 Define the role of a business plan
IBU-3.4 Identify the various methods of financing a business
IBU-3.5 Identify the methods of entering an entrepreneurial venture to include starting a new
business, buying an existing business, becoming a franchisee, and forms of ownership
IBU-3.6 Describe the impact of the local economy on the establishment of a new business
IBU-3.7 Describe the impact of the national economy on the establishment of a new business
IBU-3.8 Describe the impact of the international economy on the establishment of a new business
IBU-3.9 Appraise the contribution of entrepreneurship to the economy
IBU-3.10 Recognize and explain the influence of demographics on business development
IBU-3.11 Understand and respond to customer demands for business development strategies
IBU-3.12 Examine elements of competition in the market
IBU-3.13 Analyze creative elements in opportunity recognition to start a new enterprise
IBU-3.14 Demonstrate examples of creativity and innovation in new business development
Career Cluster Business Management, Marketing and Finance
Program of Study
NLPS Sequence
Course Code 5966
Course Entrepreneurship and New Ventures Capstone introduces entrepreneurship and develops skills
Description and tools critical for starting and succeeding in a new venture. The entrepreneurial process of

Page | 326



Next Level Programs of Study

Leaming that works for Indiana

opportunity recognition, innovation, value proposition, competitive advantage, venture
concept, feasibility analysis, and “go to” market strategies will be explored through mini-case
studies of successful and unsuccessful entrepreneurial start-ups. Additionally, topics of
government and legal restrictions, intellectual property, franchising location, basic business
accounting, raising startup funding, sales and revenue forecasting, and business plan
development will be presented through extensive use of word processing, spreadsheet and
presentation software.

Prereq(s)/Co- Any CTE Concentrator Sequence except Entrepreneurship

Req(s)

Credits Credits: 2 semester course, 2 semesters required, 1-3 credits per semester, 6 credits
maximum

Counts Toward Counts as a directed elective or elective for all diplomas

Dual Credit Status X (PCL/CTE)

Additional Notes
ADDITIONAL COURSE INFO

Funding Moderate Value Level Il

Bulletin 400 e Business Education 7- 12 e Business Education with Vocational Business Endorsement 7-12
e Distributive Education K-12

Rules 46-47 ® Business Education 9-12 e Business Education with Vocational Business Endorsement 9-12
e Marketing Education 9-12 e Distributive Education K-12 e Occupational Specialist:
Business: Entrepreneurship / Small Business Ownership 9-12

Rules 2002 ® Business with high school setting ® CTE: Business Services & Technology with high school
setting @ CTE: Marketing with high school setting ® Workplace Specialist: Marketing:
Entrepreneurship / Small Business Ownership

REPA/REPA 3 ® Business 5-12 e CTE: Business Services & Technology 5-12 e CTE: Business & Information
Technology 5-12 e CTE: Marketing 5-12 @ Workplace Specialist: Entrepreneurship 9-12

POSTSECONDARY AND CREDENTIAL INFORMATION

ITCC Course
Alignment

VU Course
Alignment
Four Yr Course
Alignment
Postsecondary
Credential
Liberal
Arts/Sciences
Requirements
Promoted
Certifications

CONTENT STANDARDS AND COMPETENCIES
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Competency # Competency

Domain Entrepreneurial Concepts

7154.D1.1 Identify current trends in entrepreneurship and the many paths one can take to be an
entrepreneur (side hustle, freelancer, franchise owner, high growth startup, small business
owner, purchasing an existing business, etc.).

7154.D1.2 Identify and understand steps in the Entrepreneurial process or a startup model like RISE
(Regional Innovation & Startup Education) or Lean Startup.

7154.D1.3 Identify entrepreneurial concepts, including ideation, prototyping, opportunity evaluation,
launch.

7154.D01.4 Identify the management, financial, marketing, and legal skills necessary to operate and grow
an entrepreneurial business venture.

7154.D1.5 Describe issues regarding the operation of an entrepreneurial business.

7154.D1.6 Identify global aspects of an entrepreneurial business.

7154.D1.7 Conduct background research on economic conditions, market trends, competitive factors and
consumer behavior using higher order thinking methods.

7154.D1.8 Build and apply professional skills in oral and written communication, critical thinking, self-
evaluation.

7154.D1.9 Conduct a personal inventory, including mapping your network, resources (both local and
state), and the time you are willing to give to pursue your entrepreneurial endeavor.

7154.D1.10 Identify problems and opportunities after completing your personal inventory and assess next
steps in validating the problem you would like to solve. Identify who has the problem (target
market), how big the problem is (market size) and who you will need to enroll or what will you
need to do to begin solving the problem.

7154.D1.11 Create a problem statement and elevator pitch for the problem you would like to solve.

7154.D1.12 Create several business model canvases for local or state businesses to learn how to use and
apply the tool to your own idea.

